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Official Notices. 


CROSS AND SEVAN ESSAY PRIZE OP f20 
and LATHAM RESEARCH GRANT OF £300. 

^he Coimcal have pleasure in announcing that 
a gift of £20 h^ been made by Messrs. Cross and 
^evan as a priy.e for an essay on “ The Inter- 
connection of Economic Botany and Chemical 
Induatiy.’” 

A further sum of £300 has also been presented by 
their friend, Mr. T. P. I^tham, of Weybridge, 
to be paid in Umee annual instalments bo such one 
of the competii^ essayists as may be judged to be 
of conspicuous ability, as a grant towards his 
expenses, on the condition that he apply himself, 
during three yeare, to research of approved 
character on a subject cognate with that dis- 
cussed in his essay. 

Tlie immodiato object of the donors is to promote 
the stody of economic botany with special refer- 
* ence to its bearing on chemical industry, giving 
the widest possible interpretation of the relation- 
ship' 

They desire, under the auspices of the Society, 
to assist in forming public opinion in this direction 
and to discover ana further the career of a student 
of promise who may wish to devote himself to 
worK in such a held. 

The Essay Prize will be open to all members 
of the Society who are British subjects. The 
Research Oxapt will be limited to competitors 
'under 26 jeafs of age at the time of sending in the 


Mine^ oils— A. W. Eastlake. 

Colouring maUera and dyes— G. T. Morgan. 

Fibres, paper, dyeing, printing — Julius Huebner. 
Acids, alfcalis, sails, elc.— H. A. Auden. 

Gloss, ceramics, cement, ete.— J. A. Audley. 
-Metals, melallurgy—V^, R, E. Hodgkinson. 
Fleclro-cbemisfry— J. T. Barker. 

Pais, oils, tca^ccs — G. H. Warburtoh. 

Painia, pigments, varnishes, resins — B. 
Morrell. 

Indiar^her — H. P. Stevens. 

LeaVier, glue, etc. — J. T. Wood. 

Sugar, starches—J. G. Macintosh. 
Fermentalion~A. E. Ling. 

Saniialion, water purijkaiion~¥. B. O’Shaugh- 


Fine chemicals, medicinal subatancea, essential 
oils — F. L. Pyman. ^ 

Photographic materials and processes — B. V. 
Storr. 

The price of issue will be, to members, 28. 6d. 
(plus od. postage), and non-members, Ss. {plus 
6d. postage). As the issue is to be a limited one, 
those desirous of securing copies are requested to fiU 
in the order form attached to the cover of the 
Journal, and return it to the Secretary at an early 
date. 


essay. . 1 

E^yn aw to be submitted to the Council of the ( 
Society not later than the close of the year 1917. > 
lie awards wiU be made promptly. Neither the 
arize nor the flwt grant will be given unless the 
bayist or essayists shall he deemed to ha\e real 
merit. The Latham Research Student will be 
required to submib^a report at the close ot each 
year, to satiny the Council that he has made and 
B likely t# make proper use ol the grant. 




REPORTS dl THB^OGBESS OV APPLIED 

Tte first' vijume Progress 

oi Applied Chemistr^^in wHye pm^tion, 
and will, it is hopetc^ Imbhahed ttiorfcly. It 
will cover recent progrM to the end of June, 
1916. The second voliflne will deal with the 
period up tO file end of 1917, and subaequently 
it is proposed fo issue the Beports annually . 

The Hearts will liresent a critical summary oi 
the progress that has been made in the various 
branches of chemical Indimtry during the period in 
que^ion. It has not been found practicable to 
heat eveiy seetkm of the Journal classification. 
Agiicultuial chemigfiy, the chemistry of foo^ 
Slid analysis uefcuty dealt with in the admirable 
series of Bepoits issued annually by the Chemical 
Society, and for the present there wul be no 
sections on ^ant and explosives. 

The following k a list of the subjects which wul 
^ dealt tcnetlM with the names of the 
experts who an contributing to this volume • 

J. W. Oobb, 

iitfilloHon, iar prodwts-^E. V. 

Bvtmg, 


Editorial. 


THE CHEMIST AND THE ENGINEER. 

The relationship between the chemist and the 
engineer in our chemical industries has for a long 
time been a subject of much discussion. Gur 
President, in his address to the London Section 
(see this J., 1916, 1135), has expressed it as his 
conviction that “ the engineer should be taught 
sufficient chemistry to be able to appreciate the 
chemist’s point of view, and the chemist should 
know enough of engineering to realise that with 
the engineer thus trained he can leave the piucti^l 
application of the processes he devises m the 
laboi’atory and supervises in the chemical works. 
It is generally agreed that cordial co-operation 
Iwtwccn the chemist and the engineer, each haying 
some knowledge of and sympathy wrth the si^rer 
science, forms the best basis on which to found a 
tucceaaCol chemical industry. In the dia'-JS}™ 
which followed this address tte claum of the 
“ chemical engineer " were put forward by several 
sneakcre— but what is a chemical engmecr? Is 
he more than the engineer who knows 
chemistry to appreciate the chemist s pomt M 
view ? it has been advocated in 
SaT the ideal chemical ^ 

ivho had been thoroughly 

saASsKS 

trainer and of m^d which is 

very few who erasp of the two 
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result in our industries being pnvided .witb.4i few 
men who had the makmga,m the best type of 
chemical engineer, and a^ large 'number of men 
insufficiently grounded in either of the subjects— 
a type which must be avoided at all costs. 

The only possible form of training for the man 
destiny to be come a chemical engineer would 
seem to be thorough instruction in engineering, 
together with sufficient grounding in chemistry 
to bring him into sympathy with the problems 
which will face him in the chemical worits. We 
must look to our engineering colleges to produce 
this type of man in the numbers which present- 
day chemicpl industry demands — numbers which 
must increase largely in the near future if the 
hoped-for development of these industries is to 
take place. A man trained on these lines will be 
fitted to pass to the works where he will receive 
his real training in the science of chemical engineer- 
ing — the experience which can orjy come from 
daily contact in the works with the innumerable 
problems which arise in the translation of chemical 
reactions from the laboratory to the factoiy, 
and in the solution of these problems it is essential 
that he should collaborate With the Chemist, who 
has devised the process or is controlling its progress. 

Reverting to the question of the relations be- 
tween the chemist and the engineer, it is interesting 
bo note that in an address to the Derby Society 
of Engineers on November 20th, Mr. L. Archbutt 
instanced metallm^ical operations and processes 
involving destructive distiUatidn as those which 
the chemist was best fitted to take charge of. 
Surely these are just the processes in which co- 
operation between the chemist and the engineer is 
most needed, for the engineering problems in- 
volved are just as great as the chemical problems. 
The danger of leaving the control of such pro- 
cesses in the hands of either the chemist or the 
engineer has been cl^rly brought out on more 
than one occasion and is so oi.vious as to require no 
further emphasis here. In some industries the 
work of the chemist may be of more importance 
than that of the engineer, whilst in others the 
chemical problems are of a subordinate nature, 
but it must now be recognised as an established 
fact that there is no branch of chemical industry 
in which collaboration and co-operation between 
the chemist and the engineer is not necessary. 


AN APPEAL TO ME.MBER.S. 

The extraordinary conditions which have pre- 
vailed during the last two years have resulted in 
the awakening of an increased interest in and 
appreciation for the value of science, and par- 
ticularly of chemistry, in the industrial life of the 
nation. The public generally is beginning to 
realise that chemical industry, in its broadest 
sense, is not confined to a few evil-smelling 
factories, but that it is the life-blood of our very 
existence. The work of the Society of Chemical 
Industry and the value of its Journal have been 
brought to the notice of many who, in former flays, 
were unaware even that such a Society existed ; 
there are still very many, however, who have no 
knowledge of its labours, but who would un- 
doubtedly derive value from membership of the 
Society if its advantages were put before them. 
The Society, too, needs the support of all those 
interested in chemistry as applied to arts and 
manufactures. Every member is therefore 
requested to use his endeavours to persuade all 
those whom membership can benefit, to join the 
Society, and the Secretary will be glad to send 
application forms to any member, or to any 
prospective member, when requested to do so. 


Liverpool ^tlon. 

Meeting held on Friday, NovembA- 3rd, 1910. 


MB. JOHN OKAY IN THE CHAIR. 


THE USE OP PEAT IN GAS-PRODUCING 
PLANTS. 

BY E. C. C. BALY. 

The prohleni of the economic utilisation of peat 
has many times been discussed in this country 
but as far as one is able to judge from resufc 
little or no advance has been made beyond the 
somewhat obvious notion of utilising peat in some 
way as a fuel. In general all attempts on such 
lines may be said at the outset entirely to have 
failed, and indeed considerable sums of money 
have been lost in fruitless endeavoure to find a 
satisfactory solution on those lines. The essential 
difficulty of the utilisation of peat is to be found 
in its enormous bulk in relation to its thermal 
efficiency, Add to that the very high water' 
content of freshly cut peat and the trouble and 

S eculiar difficulties involved in the effective 
rying of the torves, and then I feel that the 
failures which have been reported are such as any 
modem man of science would fully have expected. 
As a result of these failures and moreover of the 
adverse reports of various important committees 
of investigation the reputation of peat bogs is 
under a serious cloud, and there are few men 
who would consider themselves blessed by fortune 
were they given the freehold of a very largo tract 
of the very best bog. 

In spite of all that has been said the problem 
is a fascinating one. Every one is fully aware 
of the vast tracts of peat bog in these islands, 
and the successful utilisation of the hundreds of 
milljous of tons of peat very, obviously would add 
most considerably to the economic resources of the 
country. ' 

I may say categorically that the problem has 
been solved and the object of this paper is to 
illustrate how it has been solved. In brief the 
solution lies in the utilisation of the peat in gas- 
producer plant, and its success lies in the fact 
that all difficulties involved in the drying of the 
torves are eliminated. 

Before dealing with large peat producer plants 
in which further economy is obtained by the 
recovery and utilisation of by-product.s, I will 
briefly describe the plant at Messrs. Hamilton 
Robb’s works at Portadown in Ireland, which has 
been in use for five years. This plant is as simple 
as possible in design and no effort is made to 
recover any of the by-products. Inasmuch as it is 
found to be economical under these conditions 
it is worth a few words of description. It is a 
suction plant, that is to say the air is drawn 
through the producers by means of a fan. 

There are two producers, each with a capacity 
200 h.-p., and there are two Ctossley gas engines of 
120 h.-p. and one of 1.50 h.-p. The gas draw n from 
the producer before being used must he freed w® 
tar and dust. 'Hiis is effected by passing a 
through scrubbers down which copious stream 
of water are passed. *111686 wash waters from tn 
scrubbers pass through a labyrinth where “ 
insoluble tar collects and is removed All » 
soluble products are however lost. There e 
small gasometer installed in order "’"'Si 
the periodic action of the gas engines- At pr® 
nothing is done with the tar. 

The peat is obtained from a bog about 12 n® ^ 
away wmere it is air-dried. The torves are t*o » 
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down barge aniafter being elevated by a simple 
deviceVre fed direct into the top of the producers. 

For the working cost of the plant 1 am indebted 
to a paper by G. Fleteher (Journ. Demrtment of 
Agriculture, Ireland, 1915, 16, 33). figures 
^ven are as follows : — 

Co6t of numiag pei week on coal. 

I 9. 

R .5 tons antbracito at 358 1 * 1 ? 

toDS steam coal at 17fl 19 a 


Cost of niDfilng pel week on peat. 


50 tons peat at 69 , 

Extra labour 

Saving 


i 

9. 

d. 

U 1? 

6 ' 

19 

3 

9 

31 

0 

9 

£ 

B. 

A. 

15 

u 

0 


15 

0 

15 

5 

9 

31 

0 

0 


These figures however were obtained in 1912. 

In view of the fact that all the valuable by- 
tuoducts are not utilised it must he confessed that 
the above return of cost is eminently satisfactory. 

^ Now the by-products from peat producer gas 
are DCCuUarly valuable, especially when Irish peat 
t u&. owing to the relatively high percentage of 
nitrogen in the peat. As is well known the 
LutWn of the recovery of the nitrogen as 
‘ .Woia coal gasified m producers is due 

iriiidwiK Mond, who substituted for the simple 
mctiori plant producers fed with a blast of steam 
ind aitf the mixture of steam and air being 
nmriously heated. This naturally modifies the 
ramnosition of the producer gas obtaineil owing 
0 the tact that the reaction temperature is lower 
tarn the presence of the steam. This results m 
Merpominance of the reaction C+2H^O 
lcO.+2n, over the reaction l^+fliO fCO+li,. 

An average knipleof the gas irom a coalisCO ll -)!,, 

S 24% CH.8%. CO,n%. N:4 .o%. lis possible 
ta’a Mond plant with a ton of coal containing 
pd—i.ftri, of nitrogen to obtain over 1001b. of 
ilnionium sulphate and 150 000 ch. ft. of gas 
with a calorific value of 150 B.T.V. pet cub. ft. 

Now in the Mond gas plant when coal is uwd 
thrnwducet is fed with a l.Iast of air saturated 
inepioQu^. which has previously been 

Wed S a tenfperaC of 250< This Method 

iimad remits of their w'ork may be 

papers in the Zeitscbnft fur 

and other joumftls (Z. angew. Chtm., s t 

U09. iftlO 23. 1844; Chem.-Zed., lyn, 

*>07 505 515)* The literature on the subiect 
is however somewhat clouded, ’jj, *’'”® 

having been a long controversy as to whether any 
ammonia is formed syntheticallv 
nitrogen is pas^ over glowing Pca*- % 

by a very highly it kloweiiCT 

of the authors as to actual details. 1 ' , 

quite clear that peat producer ® 

working and are still lieing_ worked in • - y 
and elsewhere mth extraordinary 
It is obvious I think that for succcsslul •’conomic 
WMk it is necessary that tbe plant be fe 
peat which has not been specially ‘Ined, ■ 

! introducing a drying pwcfs would be pw^ 
libitive owing to the great bulk ofthe „ 

laniilcd. This however is entirely 
imee it has been proved .cOb'''".®*';?’? JS^rkilig 
admary airnirying such as is obtained by 
fce torves in the usual way is amply ^ 

ft IS perfectly possible to utilise peat i-ontaming 
wniuch as 70% of moisture in a Mond piam. 
sod this is fundamentally important *[1" j* ' 

P^t which Im been »ir-driea in the winter 

used without Any further drying. . 

ft has in fact been found that the ndwg 

aa ammonU more easily with a wet pe 


than with a dried'peat. The process is however 
slower with a wet peat than with a dri^ peat. 

If a dried peatisfed mtt> the producer the following 
processes take plac'e. In the upper layers the peat 
is completely dried and this takes place rapidly 
enough. As the peat sinks in the producer it 
^ches the second or combustion zone where it 
is decomposed in presence of the steam and air 
with formation of ammonia, tar, etc. It then 
reaches the coking zone of much lugher tem- 
perature, where the combustion is completed, 
leaving only the ash as a white powder. If on 
the other hand a wet peat is used the time taken 
in the drying process in the upper layers in the 
producer is longer, with the result that the zone 
of combustion is reduced in thickness. The peat 
passes too rapidly through this zone and does not 
give up all its nitrogen. It enters the coking zone 
and then forms a nitrogen-containing coke in which 
the nitrogen i-s fixed. Moreover in addition to a 
small yield of ammonia a poor quality of gas is 
obtained owing to the smallness of the second op 
combustion zone. 

The difficulty is surmounted liy increasing the 
temperature of the drying zone from 100-^20 G. 
(which it shows normally) to 250® C. This in 
general is sufficient to set free the whole of the 
nitrogen as ammonia by the action of the st^m 
on the peat. This temperature nse is <^Dtemed 
bv preheating the air-steam blast t. 

instead of 250® a9 is sufficient in coal-fed pro- 
ducer. This gives an intensive combustion oi the 
coke, an increase in the size 
*of the combustion zone, together with an almost 
quantitative recovery of the nitrogen as anjmoma, 
an increase in the thermal efficiency of the gas 
and also a good quality of tar. The amount of 
steam used shoum not exceed half the weight 
of the peat gasified and its partial pressure should 

to enter into the details of the 
nrocer of the removal of the dust, tar, and 
ammonia from the gas. oJk OQ 

<;tandardi<ed and may be found m any 

of coal-fed Pb>da«^- i^ical of the results 

The foUowmg fipwra are ^ 

obtained^ fbo above pK>c« of teoretic- 
taiiiing aO-60% of wat«^ V" j gg ^qO to 
ally dried PO»t gives jb, (t, ia 

92,000 eb. ft. of gas^ M rais 

used in the twrelcess are developed 

.1, tl. in excess. torn raia esc en avo/ 


»rfram «% 
.if the nitro^n is obfaiwd . 


TCUK*, 

as ammonia and tue 

of the nitro^n is 

yield of Ur bi published figure 

AS regards at the inception 

I have found, '' f/iqtJj of a penny per 

of the pwb®' .f. Afa’werdatedOlllCuwP™ 
h "p. hour(toc.ciA). the size of one of the 

some figures which dlustrate^ft^^^^ ; 

Oerman works- of ' electrical energy 

December, 191 h we ^ represents a 

was 430,000 >“ kilowatts. Bach 

Xnfc capable of these works 

4rt« of theroetically wrie ammomuna 

X loSS h.-p. ftXrftat “d U aie cost of 
Slphate- It ‘fJ;'* afall expenses were P*"^ 
working ivas n®**'®® peat contoining up t® « 

nt the bv-produtts. i 

of water was used. consider the enormo^ 

one comes to consuick ^ 

the valne of peat. i 2 
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I have said nothing as regards the peat tar. 
There is no doubt that lie" Germans have been 
in the habit of distilling this tvr and recovering 
valuable suostances therefrom. Caro states that 
the tar from the Schweger works is distilled, 
and yields 15% of paraffin wax and 50 % of neutral 
oils. This statement is characteristically VMBe, 
but fortunately we have the results obtained by 
G. T. Morgan in the distillation of tar from the 
plant at the Portadown works referred to above 
(Econom. Proc. Royal Dublin Society, 1915, 2, 
181 ; see this J.. 1916, 247). Briefly the results 
obtained by IJlorgan were as follows. The moist 
tar contains “about 30% of water and yielded 
about 50 % of volatile oils, and a residue of non- 
volatile bituminous pitch. The volatile oils con- 
sist of acidic oils, neutral oils, and waxes. The 
first are obtained by washing the volatile oils 
with sodium hydroxide and reprecipitation by 
the addition of min eral acid to the alkaline extract. 
The acidic oils consist of polyhydiic phenols of very 
high germicidal power (Morgan and Scharfi, 
]^. Pat. 19,253, 1914; this J., 1915, 448). The 
neutral oils yield on distillation fractions boiling 
above 2.50“ which deposit on cooling considerable 
quantities of an almost colourless wax, with a 
melting point of 35* — 40“ C. 

In j3(Htion to the tar there are the soluble and 
volatile organic compounds which include methyl 
alcohol and acetic acid, as well as pyridine bases. 

Finally there is the ash which varies con- 
siderably with the peat and lies between 5 and 15%. 
Analyses of various samples of peat ash have shown^ 
that they contain aluminium, calcium, mag- 
nesium, and iron as carbonate, sulphate, silicate, 
and phosphate. The alkali metals are also present, 
especially potassium. These facts at once suggest 
the use of the ash as a dressing for land. As 
Morgan points out this null partake of the restora- 
tion to the soil of those very mineral constituents 
absorbed therefrom by the peat vegetation. 

Discussion. 

The Chairman recalled the fact that van 
Grooven was the first to make known the pro- 
duction of ammonia from peat by the action of 
steam ; tbe yield of ammonia from peat was very 
similar to that obtained in work with which he 
had been connected many yeara ago, namely, on 
Scotch shale. The cost of production of power 
from peat given by Professor Baly, I /17th of a 
penny per horse-power hour, was attractively low. 
As regards the drying process, he knew that a 
good deal of money had been sunk in it, and he 
underetood that in Scotland experimental plant 
had been erected and was working. He would 
like to know if it was likely to lead to success. 
The production of paraffin wax from peat ^d 
been tried some time ago but had come to nothing. 
The quantity of peat available in Great Britain 
was enormous, and if there was any possibility 
of gettii« supplies and working them in the 
manner toat had been outlined those peat bogs 
would be of immense value to-day. 

Mr. A. T. Smith said that it was very gratifying 
to know that a problem which had presented many 
difficulties was on the point of being solved. The 
great difficulty was to get the peat in such a 
condition tbat water would leave it. The ordinary 
method of air-drying was not satisfactory. 

Dr. E. F. Armstbono said that if peat were used 
as fuel the extra cost of handling it would have 
to be met by using the by-products. He thought 
however the figures Professor Baly had given 
needed drastic criticism. The cost of the pro- 
ducing plant was four times as large as that of a 
Lancashire boiler, even if peat could be got at Os. 
a ton from the bog to the works. He understood 
that the flares had been given to Profeswr 
Baly by others, but he could not help feeling that 


advotatee of thig sort did theij cause a great deal 
of harm by putting forward doubtiul figfires. 

Mr. PoiIacm understood that a Urge plant had 
been erected in the neighbourhood of Dumfries, 
but that it had been closed down since the war. 
It had a producer of 40 tons’ capacity but it had to 
be started by coal, and he b^eved that during 
the two years previous to the war no trial run had 
lasted long enough to get rid of.the coal^that had 
been used for starting, so that no fair judgiuent 
could be formed of it. 

Mr. Mansbbidge said that the question of having 
the factories close to the sources of the peat was 
a great factor in the economical use of peat. In 
those neighbourhoods labour also was cheap. 
In the West Midlands they could sell all the peat 
that they could cut in the summer for 20s. a ton, 
but in the north of England there was not enough 
peat. Unless the by-products could be made to 
pay the cost of ever^hing, the use of peat would 
not be successful? 

Mr. Careothers Thompson thought that even 
in districts where peat was plentiful, and where it 
would be necessary to send 25 miles for coal, 
it would still be cheaper to cart coal than use the 
peat even although it was hard and could easily 
be dried. He thought the peat used at Portadown 
was more the peM from the surface ground.' 

solid peat was not obtained at a depth of 
less than 30 feet. At Dumfries the peat had to be 
brought a distance of 3i miles, but in many places 
where there was plenty of good peat there were no 
industries, and to get the necessary' materials 
there would entail so gr^t a coat tbat it would be 
impossible to compete with coal even at its present 
price. 

Professor Cabman said that valuable data had 
been issued and valuable work carried out on th|t 
particular problem by the Research Department 
of the Canadian Government. The problem would 
become very much more important when the 
distribution of power in this country had been 
reorganised. V?hcn the reorganisation in 
distribution of power took place the manufacture 
of power on a large scale m peat centres would 
surely follow. Small coal might be left in the 
mines in this country but it would be used when 
power was pmperly distributed. 

Professor Baly said that in England no one 
had really considered peat for producer plant 
The figures he had quoted were for works erected 
directly on the bog, except those at Portadown. 
On the bog he saw there was no difficulty in cutting 
down 30 feet to where the peat was black mstead 
of brown as on top. One point he had forgotten 
to mention w'as the relative amount of gas used 
in the Mond plant for heating the superlirater, 
which was put in between the preheater and tw 
producer itself. The difference between tue 
works he had seen and a certain works in Italy was 
that the Irish peat had an average water content o 
50% and the Italian peat had only 15%, t*'" 

in Ireland double the weight of peat had to oe 
used. Each ton of theoreticaUy dried 

88.000 to 92,000 cubic feet of gas. .It 39,000 w 
of that were used in the superheater it should iea> _ 

49.000 to 53,000 to produce 1000 h.-p. P« b™ 
from two tons of wet peat. In the case ™ ' ' 
where good coal was used in a ^ood 

150.000 cubic feet of gas was obtained, 

3000 h.p., weight for weight, therefore 1 ten 
coal is equivalent to 6 tons of peat with ■ o 

Everyone wanted to see the erection dt u™ 
on the peat bogs. When the ‘1’’“)'!’" /these 
redistribution of power came to be consider d^ 
proposals would be of senons poment. 
secrete of Germany’s succw m this war h d ^ 
the fact that they had “ 5 ^ b* tbej pci“ 
and the by-producte. if, finite* 

he could not teke any responsibility for the 8 
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^ ^ TEE TRAS8POBT Of CORROSIVk U(JUIDS BY WATER. 


Wsh ’ He *had*heari®thlt ‘“f 

anything tor water in the Ha^to'n^lSS *“ 

If there was no river near a works rii?n., works, 
water was of importeMe. The question of 
water however used in the Mond nSt 
very smaU, as it was aU co^erveS tn o^e ' 
another The f^res for the cost 5 ^-1“ had 
been calculated for a works actually ouTbog 


Manchester Section. 


Meeting heM at the Grand Hotel, Manchester, 
on Friday, November drd, 1918 . 

MB. 3 . H. HOSEASON IN . THE CHAIR. 

THE TRANSPORT OP CORROSIVE LIQUIDS 
BY WATER. 

BY H. N. MORRIS. 

The transport of sulphuric acid and other 
corrosive chemicals has always been a difficult 
problem for the chemical manufacturer. No 
chemist would say that the problem of transport 
on land was satisfactorily settled. The glass 
carboy is so fragile, that breakages by rail and by 
road are a source of continual trouble not only to 
the manufacturer, and to the road carrier, whose 
lorries or motor vehicles are damaged, but ato to 
the railway companies whose rolling stock is 
injured, 

“ It is true that railway and road tanks arc used 
(or the conveyance of strong sulphuric acid where 
there are conveniences tor loading directly from 
. storage tanks at makers’ works, and for discharging 
into storage tanks at the consumers’ works. This 
method of delivery is, however, unsuitable for 
useis or manufacturers of sulphuric acid who 
have no railway sidings, and for those users who 
require the acid for electrical or other purposes 
where a pure acid is necessary, nor can it be used 
for the transport of nitric or hydrochloric acid. 
Tanka have also been used for transport by canal, 
and tank boats of special design, provided with 
partitions arranged to prevent the dangerous 
shifting of the centre of gravity by the oscillation 
' of the acid, have been constructed, and one patent 
for an acid tank for canal transport is referred to 
by Lunge irt the hist edition of his work on 
“ Sidphiuic Acid and Alkali,” Vol. I., Part 3. 
Bub so far ad I have been able to ascertain, these 
tank boats are pot used to any large extent in this 
country, nor are they suitable for sea transport, 
with whi^ I proMse to deal here. 

Riveted or welded steel and iron drums have 
been used in rapidly increasing numbers since the 
beginning of the war, especially for the carriage ; 
of oleum, Ihe cr^tal^e nature of which makes 1 
carboys unsuitable ; but strict precautions are I 
necessary if unpleasant results are to be avoided. | 

The glass carboy remains the safest and the i 
best vehicle for conveyance of ordinary sulphuric i 
acid and pracUcally the only one for the con- j 
reyance 01 nitric and hydrochloric acids. So : 
serious a view did the railway companies take of I 
the risks of carrying these corrosive liquids by ' 
•ail, that earty in IWl they asked the interested 
chemical manufacturers of the country to meet 
their chemists and traffic managers to discuss 
Seans of reducing tte risks and damage (see 
^emical Trade Journal, 1911, p. 508). As a 
™ilt of these conferences a new set of regulations 
“ With the traffic was framed. A carboy 


• 

“ .globular bottle of not more than 

sulphu^ nit? ^ and loading 

given" aid no ’sn A ’'y*°cWoric acids were 
Slffited hut improvement has 

gr^t*^**Ltrmn‘‘u railway companies are so 

oftrairi “t** itt difficulties 

,,. 1 . rra'is^rt of these corrosive liquids bv sea 
sioM Pttekages or so-caUed Lplo^ 

generated in the drims 
1 ,,,. mrap® .f’tnmge not only to other cargo, 
and «ew * yith the passen^ 

form of conmmes will not carry in any 

to business .of necessity 

w^icn the Steamship companies will carry In 

adopted by the steamship 
SrS h^d'F require that sulphuric, 

MriC’ and hydrochloric acids must be carried m 
simll ghias bottles (Winchestcre) with ™md 

wooden cases in sand or whiting in sufficient 
quantity to absorb the acid whii h would leak ou™if 

Lidl^Wnfm F '■‘'‘loiro that the 
acids should be m earthenware jars, each of about 
f ..F- r rapcity, provided with screw stoppers 
and mdiarubbcr washers, and that one, two, three 
t’r packed in a wooden 
case with whitmg Both these methods are very 
costly, the acid, contents in some cases repre- 
senting only a small traction of the value of the 
Other companies will only carry 
sulphuric acid in small wooden cases lined with 
lead and each contAining about 200 lb. of con- 
centrated acid. If the scrap lead is of value to 
the consumer this method may be economical, but 
otherwise, and lead is of course unsuitable for 
the conveyance of any other acid than sulphuric. 

L^t but not least in importance, some com- 
panies carry sulphuric acid in wrought iron op 
steel barrels. It is in this kind of package that 
jai^e quantities of sulphuric acid have been 
brought over h-) this country from America during 
the last two years with results that have brought 
the matter before the general public. 

I In September, 1915, a question was asked in 
! the House of Commons by Mr. Bryce as to whether 
I quantities of sulphuric acid essential to the 
j production of high explosives had been purchased 
' in America, and whether owing to defective 
j methods of shipment there had been loss and 
I delay. In reply it was .stated that shipments had 
I been made from America ; that in the case of the 
• earlier ships a certain s mount of loss was due 
I to the kind of iron drums used ; that the best 
j type of drum available was used when the earlier 
; shipments were made, and that the defects in 
I the drums used had been remedied, 

It is evident that great care must be exercised 
! in the use of such iron packages. Only strong 
' sulphuric acid or oleum can be carried in them, 

: and even then slight impurities in the acid are 
liable to cause internal corrosion which on a long 
voyage would cause evolution of gas, and internal 
pressure or leakage. It is true that with pre- 
cautions as to the purity of the acid and the 
stren^h and quality of metal used for the drums, 
and careful examination of each drum and each 
rivet, the risk of transport in iron or steel drums 
Diay be reduced. But it is necessary to provide 
against accidents. A weak rivet may not be 
detected before use. The shifting of the ships 
cawTO may cause one drum to leak, and a leakage 
of acid from one drum on to the outside of another, 
if not immediately detected, would cause con-osion 
and consequent leakage of other drums. 

If the drums are used for one journey omv, and 
are sufficiently strong, and flawless, the risks are 
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reduced to a minimum. But how are the shipping 
companies to satisfy Ihemselves that this is so? 
lliey cannot send a representative to test each 
drum before the acid is filled into it ; and the 
outside appearance may be misleading, whatever 
kind of guarantee they may have from the manu- 
facturer or consignor. 

■il^is is a question that affects the other caigo 
carried in the ship, and even the ship itself and 
the safety of the crew if the consignments of 
acid are large. Experiences va^ considerably in 
this respect. Whilst I could give some cases in 
which acid has been shipped in iron drums several 
thousands of mues, and continually over a number 
of years with |ew and insignificant leakages, it 
could hardly' be said that this was a general 
experience. I could give one case for example 
in which shipments had been continued for 5 years 
without accident. At the end of the period very 
severe damage was caused owing to what was 
called an explosion of a drum which caused the 
steamship company to decline further traffic of 
the same kind. 5ly own experience since the 
commencement of the war has been most un- 
satisfactory. It has been far more difficult to 
obtain drums of suitable quality of iron or steel, 
and of a satisfactory make ; and in the case of 
supplying acid from one Eastern port to another 
in large quantities, difficulties have arisen not only 
on account of the quality of the drums it has been 
possible to purchase, but also because no steam- 
ship company would carry .except at impossible 
rates, and deliveries have had ^to be made in 
unusually large consignments, the acid remaining 
stored in the drums in some cases for several 
months. The only conclusion one can arrive at is 
that iron or steel drums are not safe for the transr 
port of sulphuric acid over long distances by sqa. 
The question is, can any better method be devis^ 
— any method by which the risks are eliminated 
or reduced to a minimum and the cost of transport 
made more reasonable ? 

As an attempt to do this, I have to bring 
forward a proposal for the transport of corrosive 
liquids by means of a sub-aqueous tank,* to he 
towed by ordina^ liners or by special tug, and 
wldch I think wul prove to be not only safe to 
the steamship companies, but for large quantities 
of liquids and over long distances, cheaper than 
any of the methods above referred to. 

It is about 10 years since the Standard Oil 
Company first tried an experiment uf towing one 
of the oil baiges from the United States to this 
country. Since then much progress has been 
made in this method of transport of oil. Tank 
steamers carrying their usual cargo of petroleum 
products have regularly towed baiges or tanks 
without any serioiis disadvantages. Not only 
have oil baizes been towed in this way, but almost 
wholly-submerged tanks which, of course, are 
towed with less strain on the towing cable, and 
at a greater speed. This method of oil transport 
was described in detail in a paper on “ Oil Storage 
by Herbert Barringer at a recent meeting of the 
Institution of Petroleum Technologists.! 

TTiere would seem to be no difficulty in carrying 
out the towing of corrosive liquids in tanks, if 
suitable tanks and towing arrangements are used. 

The ve^el that I will describe now in detail, 
and which I will call the sub-aqueous acid tank, 
consists of two shells or tanks one within the 
other, the inner one being eccentric with the 
outer. The inner tank which carries the corrosive 
liquid is suitably stayed or braced to the outer 
one so that it remains in a fixed position, and the 
space between the two tanks or shells is capable 
of l^ing sealed and may be wholly or partly filled 
with water or air to determine the flotation. 


• See Eng. Pat. 8370 of 1916. 
t J. Inat. Petrol. Tech., 1916, f, 122—158. 


This tank will float in water and can be submeiged 
wholly or partially as desired by regulating the 
water in the outer casing. The form of outer 
casing may be constructed in accordance with 
any known practice for efficient flotation, and 
offering least resistance to traction. From the 
inner shell or tank and projecting through the 
outer shell in a vertical direction is a pipe or pipes 
or other form of opening, through which the 
corrosive liquid to be conveyed is charged or dis- 
charged to or from the inner casing, and of course 
this is provided with a sealed cover. These are 
the essential features of the sub-aqueous acid tank. 

The particular type or design of tank which 
I have to describe is capable of conveying 250-ton 
lots of concentrated sulphuric acid, it is, as will 
be seen from the drawings, 119 ft. 6 in. long by 
16 ft. beam, and 13 ft. 6 in. depth; having an 
internal sheU to contain the sulphuric acid, 1 00 ft . 
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lon^ by 8 ft. diameter. The vessel is transversely 
divided by four oil-tight bulk-heads at frames 4, 
24, 44, and 64. The oulk -heads divide the inner 
shell into three compartments each 33 ft. 4 in. 
long and 8 ft. diameter. The forward compart- 
ment is shown on the drawing between bulk- 
heads 44 and 64. The whole of the inner shell is 
divided into three compartments, and for the 
tiansport of ordinary sulphuric acid is lined with 
lead. This has the effect of keeping the acid free 
from iron, which is most important for some 
industries, and makes the generation of gas from 
the action of sulphuric acid on iron impossible. 
As the action of sulphuric acid on lead is very 
slight, there would be only a slight depreciation 
on the tank. * 

Each of the inner compartments is provided 
with oil-tight hatches to the inner and outer shells, 
and is filled or emptied by means of air pressure 
or hand pumps through pipe lines passing through 
the hatches. Water-tight air valves are fitted to 
each compartment to allow for expansion. No 
steering would be necessary on the open sea whert- 
there is little traffic, but if desired the arrange- 
ment shown on the drawing can be used. It is 
combined towing and steering arrangement. Th'* 
tow rope is attached to the towing iron, 
works a cross-head or quadrant through shock- 
absorber springs. From this quadrant there is a 
connection through steering rods and ciiains to 
the rudder quadrant. If the sub-aqueous tank 
goes to one side the rudder is pulled to the other 
side, and in this way the tank follows the towing 
vessel. 

Barringer in his description of A sub-aqu^us 
oil tank stated “ that no meams were proviaea 
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for steering her at all. She was towed with a 
bridle and the resistance forward to ‘any lateral 
movement was very slight. A special towing 
winch was provided which automatically ^id oiS 
and picked up the tow line according to the strain 
on it.'* At the same time h© saM there were 
difficulties connected with its navigation in 
enclosed waters. There, the tow line was brought 
up much shorter, and when she came into reSly 
narrow waters she was taken in cl^ive by a tug. 
In the case of the much smaller acid tank I am 
describii^, a rudder controlled by a tiller for use 
in a river or canal ought to be sumcient. 

The only danger which I can see in sub-aqueous 
transport by «m^ns of towing is one to wMch 
Barringer referred in connection with oil transport. 
It is the TOssibility of the btes^ge of the tow-line 
and the loss of the tank that is being towed. In 
such; an event the tank might float about, and be 
a danger to shipping generally. But this is 
provide against by the use of a light which is 
kept burning throughout the voyage. It is shown 
on the drawing. A tank is provided, charged 
with sufficient oil to keep the li^t bumiittfor the 
whole time of the voyage, ao t^t it w^uld be 
immediately noticed if anythhig happenei|‘ to the 
tow line. 

A wooden fender belting, wnich is shown on the 
drawing, takes the wear and tear alongside of 
wharves ; and a rubbing plate on the bottom of 
the structure takes the wear whilst aground. The 
lower portion of the outer shell is^emented inside 
to prevent wear ; and tha whole m the steel work 
is coated inside with anti-corrosive paint and 
outeide with anti-fouiing composition. 

The vessel would be about 130 tons weight and 
would give a draft of about 4 ft. 0 In. when empty. 
The metaceutric he^t would be 8 in., whicn is 
good stability. When loaded with 250 tons of 
uquid in the inner shell the draft would be about 
10 ft. 9 in. and the metacentric height 1 ft. 8 in., 
which is very stable. If both the inner and outer 
tanks were filled so far as was safe with oil of 
sp-CT. 0*8, the contents would weigh 320 tons 
and the draft would be 12 ft. 0 in. and the metU' 
centric height 3 in. 

This sub-aqueous acid tank, as I have shown, 
will carry 250 tons of ordinary concentrated 
sulphuric acid. It could be used equally well for 
oleum, which would solidify but could be easily 
melted by passing steam into the outer case untu 
the contents of the inner tank were liquid. In 
this case it would be better not to line with lead, 
but to use stronger iron. 

It could also be used fdt hydrochloric acid if the 
lead lining were covered with a uniform coating 
of bitumen. It could be used for the conveyance 
of nitric acid if lined with aluminium. As the 
inner tank is divided into three compartments 
three different acids or corrosive liquids could be 
transported at once. 

If the corrosive liquids are carried to a port 
where petfoleum or any other oil is producea or 
from which it is exported, both the innpii» and 
outer shell could be filled with oil for the return 
voyage. If this were not possible a call might be 
made on the return journey at some port where 
oil of some kind could be loaded as cargo for the 
port from which the vessel started. 1 see no 
reason why the outer shell, if well dried, should 
not be used for any form of dry grain such as rice 
or seed which could be ^nptied by suction at the 
destination. 

In order to deal with the question in as practical 
a maimer as possible, I have calculated 
based upon a journey by sea of 1600 miles taking 
a full loM of 250 tons ordinary sulphuric acid one 
way, and i^nnung with petroleum. oil of sp.^. O'S, 
whii^ filled into the inner tanks and mto the 
outer tanks tm to a ss^e level would be 320 tons. 

1 think that any steamship company ought to be 


wfll^ to take such a tank in tow aa it would 
involve no ^ ol my kind to them, but would 
only cause the boat to make a lower speed, sav 
10 knoto mstead of 12. or 8 instead oflO. and 
thus for a journey of 1600 nules add one day’s 
expenses to tte voyage. Although this could be 
made profitable and safe traffic for any steamshin 
company. I have based the followiug calculation 
upon the assumption that a tug is emrfoyed of 
sufficient pow» to tow with safety the tank I have 
described with its contonto of acid or of oil 
I Imve assumed also that this is for use in the East 
and that the bad weather of the monsoon period 
would put the vessel out of use for 3 mon&is of 
the ywr. The vessel weighs 130 tons and the 
contents (maximum) 320 tons ; total, 460 tons 
In order to tow this at, say, 0 knots speed a tn^ 
of 6M/700 I.H.P. would be It j? 

almost impossible to estimate the cost of such a 
tug to-day, and I assume that one could be hired 
for 9 months out of the year for a rent of £1000 
exclusive of running costs ’ 

I have taken the depreciation on the sub- 
aqueous tonk, which in pre-war times would cosf 
about £2000 and to-day alx>ut £5000, at £1000 
per annum. 

SstinuUe oj a year'a leork. 

Jouraey, 1600 mile«— 


Homeward trip.. 

ATerage speed, s&f 8 knots. 

A ^le voyage would take 8} days, and allowing 
. lound trip would 

fake 23 days and the conmmption of coal would 
be about 190 tons, 

Running for 0 months of the year would allow— 

J} S'* SS ®”'pturic add , «60 teas 

U trips with tons oil 3520 tons 

aaw . a tonnage carried Tm 

The cost of runnmg the tug lot a year wouW be 
- Stores, upkeep, repairs, etc. =£1400 

^LlUrip8atl90long=2W0ton8,at20/- = 2000 

Rent of tug for 9 months » lOOO 

Bepreciatioo and interest on tank 1000 

Total cost of running, exclusive of Port 
dues 

Calcfdated on 6270 tons s 


£5490 

17/6 per toe. 


This freight is on the net weight of theaacid and 
oU earned, and not on packa^. If any steam- 
ship company would consent to carry acid for 
the trip that I have taken as an illustration, viz., 
about 1600 miles, they would ask not less than £2 
a ton gross freight on acid carried in earthenware 
wrs in cases. Owing to the weight of the packages 
beii^ nearly equal to that of the acid contained 
m them the actual flight on the acid would be, 
say, £4 a ton ; and if the jars and wooden cases 
were not of value to the consumer, there would 
be^ an additional loss in packages which might 
bnng the^cost of transport to £6 a ton. 

If the steamsUp rompany agreed to carry in 
iron drums, which is a remoto possibility, the 
freight would probably be the same for the 1600 
miles’ journey, but the drums would not be safe 
to use for more than tw6 joumsys. As the drums 
to-day about £6 per ton of acid and half of 
this would have to be written off as depreciation, 
the cost of transport in iron drums would be 
per ton. 

The war has caused many change affecting the 
chemical trade and it will cause many changes 
still. the regulations of steaihship companies 
respecting the transport of corrosive chemicals 
have been put aside. We shall start after Ihe 
war with a clean sheet. It is for the chemists to 
devise (he best methods of packing and carrying 
acids and other corrosive Uq^b— the most 
economical for ihe manufacturers, and at the sam^ 
time the safest for the flipping comiMUEues. I 
this as one suggestion for tne serious conrideration 
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of botli xoanufacttirers and stpeamship companies. | p 
It is undoubtedly safe for everyone concerned, h 
The only question is whether it is economical. It \ i1 
is m>t suiteble for very small quantities, but for ; t 
sboi^ distances, 100-ton or even 50-ton tanks ! g 
n^ght be used economically, and there are not a 
many countries where it would not be possible to i 

dispose of 250 tons of either sulphuric acid or f 

nuxed coi^gmnente. The tank can be used for ^ 
many acids and other chemicals. I have t 
mentioned sulphuric acid, oleum, hydrochloric I 
acid, and nitnc acid, but I might add carbon i 
bisulphide, alcohol, benzol, toluol, or naphtha, 
wMch, although they cannot all be clas^ as ] 
cbrrofflve, are more OP less dai^erousforasteamship i 
company to carry. ; 

In conclusion 1 wish to express my thanks to 
Mr. N. K. Turnbull for the assistance he has given 
me as an engineer in the details of the tank 
described, and to Lieut. G. K. Turnbull, B.N.V.R., 
for the valuable criticisms and suggestions his 
wide experience at sea has enabled him to give. 

Discussion. 

Dr. J. Ghossmann thought it possible that the ■ 
t najw cause of difficulty in carrying corrosive 
liquids in iron or steel drums was owing to the 
dinerent qualities of iron and steel used in the ! 
construction of drums themselves. In the presence 1 
of acid, steels or irons of different composition 
produced at the points of contact electric currents, 
thus setting up corrosion. He had proved this to 
be the in the case of nitric acid stills, and 
had been able to prevent corrosion occurring 
between the running-off pipe and the body of the 
retort by the adoption of cast-iron studs instead 
of wrou^t iron studs in the process of moulding 
and easSig. If some precaution were not taken 
with regard to the barge suggested, the sea water 
might similarlv produce galvanic action on the 
inner tube, a.nd this would make the carnage of 
different acids at the same time a matter or 

considerable risk. . , ,r • 3- ^ * 

Mr L. E, Vlies hoped that Mr. Morns did not 
nropose to transport fuming sulphuric acid in lea^l- 
fin^vessels, as it was bis experience that sulphuric 
anhydride had a decided action on lead. 

W. F. A, Ermen laid stress upon the 
difficulty of transport to 

where a kilo, of crude hydrochlonc acid of 16 o 
5-rength cost Is. 6d. at a works 200 miles m the 
intpSp. The acid was delivered m which 


particularly with a strong inner shell lined with 
lead. In any event if such a leakage did occur 
it was far better to have it in a tank that was 
towed behind a tug or liner. He did not see how 
galvanic action could take place unless there was 
a leakage either of the lining or of the inner tank 
itself. He did not regard a lead lining as necessary 
for the transport of oleum ; the iron structure 
would be sufficient. The tank would not have 
the same length of life perhaps as one with lead 
lining carryi^ ordinary 95% sulphuric acid, but 
nevertheless it would have a long life if the inner 
vessel was made strong enough. It had been 
proved by 10 years’ experience with oil tanks 
that there was very little dai^er of a properly 
i handled “ tow ” fouling the propeller of the towing 
vessel. Whilst he saw no reason why corrosive 
liquids should not be transported safely and 
economically over such distances as from this 
country to India, he thought the proposition was 
specially applicable to the carrying of such liquids 
from India itself to different Eastern poiis i^ere 
probably a return cargo of petroleum could be 
shipped. If acid was sent to a port where there 
1 were vegetable oils, then vegetable oils could be 
1 brought back. 


Industrial Notes. 

FRENCH CHEMICAL INDUSTRY. 

A report has been issued recently on the work 
of the O^e to ProduUs Chimiqwi et Pharma- 
ceuHmua, which was established in France in 
October, 19H, as a branch of the Ministry of 
Commerce. ITie objects of the Office were to 
make a census of French chemical and pharma- 
ceutical prod\ict«, take the necessary steps to 
assure that their production was not interrupted, 
and encourage the increased production of existing 
industries or establish new manufactures where 
it was thought desirable. The organisation and 
direction of the Office were entrusted to Professor 
B«hal, who had the assistance of a .l»mite 
de direction ” presided over by the Minister of 
rmnmerce.. and numerous techmeal committees 


“•racudllT useless afterwards. The only 
wav to get pure sulphuric acid was 
Janeiro, where it was allowed to uOO grm. 

bottles at a cost of 2s. «d. P^f , 

Mr. J. D. Paton mentioned that hy the use of 
the " Schoop ” process it was Pr^ti^le to app 2 
a coverims of lead ™ aUimmium V20Wh of^an 


s like Brazil, i Commerce, and numerous technical committees 

uridi nf i to deal with specific industries. 

O^Ues in fbe 1 On the outbreak of war, the geneml mobUisation 

U mues in ine ^.he closing of a number of chemical 

'X S i aid iZiediafl steps were taken to put 

Is. The only ■ operation. The supply of the 

“ '''"-iS i vSus raw materials for the chemical industries 
in uOO grm. ^ ^^d an important function of the Office, 

of iid the supplies available after the reciuii^ents 
by the use. of »™.%Sry of War liad been satisfied, were 
icable to apply of . . as^eauitably as possible among the 
r oC^has also_been 


ft. roverime of lean or aiummiuiu -a . consumers, -ine L»mce iu»s 

inch Sf and tWs was a possible j 


Smt tor the storage tank of the veSbel described. 

A^tcDresentative of one of the Indian Shipping 

'ofailJsriS 


Minister, the 

Office has encouraged the » of exishng 


Ciweeii . 

in pereuading shi^wners to undertake towage 

“ Mi!‘K.‘H.’'v£l“ioSemd that a lurfher 
difflenltv’ «ould arise from the fact that Indi 


stuffs, month, and is increasing 

peached .^ut luO tom „ay 

to^thc Compagnie National de Matita 

he made to tnc P e Chimiques, which has 

Oolorantes et de Fredura 

recentiy_ been , . . gn ngo g^res of 


instance, the production b 


difficulty ttould^arise hack in ro'5S:fL.n'’TroucV dirtd^ into 80,000 shares of 

had very, Uttle liquid in fairly company wUI, it is understood, 

return ter the add if it were deliye^ m | wHon S British Dyes, Ltd., 

large quantities. K was gv*TOnveyance j work m '“'l the use of certain explosive 

toihe anv leakage of tiie acid into the ouwr 
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is estimftted At about 10,550 tons, mads up as i 
follows ; — Substantive dyes, 2250 tons ; acid 
dyes, 2500 tons ; sulphide dyes, 4250 tons ; j 
basic dyes, 700 tons ; indigo and other vat dyes, 
000 tons ; alizarin colours, 250 tons. The total 
value of these amounts to over £1,000,000. 

The general re-organisation of French chemical 
industry is also receiving the consideration of the 
Office des Produits Chimiques, which has appointed j 
technical committees to deal with questions such i 
as patents and trade marks, transport, solvents, I 
dyes, pharmaceutical products, synthetic per- I 
fumes, etc. - ! 


THE SWIS.9 DYE INDUSTRY. 1 

The coal-tar dye industry in Switzerland dates j 
from the year 1859, when the manufacture of , 
Perkin’s Mauve was started by the firm of Geigy, 
one year after the foundation of the British 
industry. The Swiss firm, established at Basle in 
1784, had been engaged since 1858 in extracting i 
natural colouring matters from woods, etc. The j 
manufacture of fuchsin, discovered by Verguin 
in 1859, was started in Basle by the firm of Gerber- 
Keller in 1860, and was soon followed by the 
production of other dyes, many of which are due 
to the researches of Swiss chemists. Cornu, Graebe, 
Sieber. Durand, Sandmeyer, Schmid, etc. In l868 
there were four important dye factories in Switzer- 
land, namely, those of Geigy, Gerber-Keller, and 
Clavcl in Basle, and of Petersen ih Schweizerhalle. 
In 1868 a fifth company was estaUushed near 
Geneva, but it ceased to make dyes in 1905. The 
firm of Petersen ceased to exist in 1908. 

At the present time the industry is concen- 
trated in Basle and is in the hands of four com- 
panies : the Geigy works in 1914 employed about 
700 persons. The Soci4t4 pour I’lndustrie 
Chimique was founded in 1884 and has a capital 
of ten milli ons francs j it took over the business of 
Clavel, and in 1898 absorbed the Fabrique de 
Couleurs d’Aniline ci-dev. A. Gerber et Cie., 
and in 1908 the Basle Chemical Works. In 1914 
the firm employed about 2900 persons ; since its 
inception it has paid dividends equivalent to 
3674% of its capital, representing an average 
armual distribution of nearly 12 %. The^ Soci^td 
Anonyme Durand et Huguenin, founded in 1871, 
has a capital of 800,000 francs, and the Fabnque 
de Produits Chimiques ci-dev. Sandoz. estab- 
lished in 1886, is capitalised at between two and 
three million francs ; the latter firm employed 
about 350 persona in 1914. 

Switzerland ranks second to Germany among 
the dye-producing nations. In 1875 the value 
of the output of this industry was about 7,000,000 
francs. In 1896 Swiss dye exports were valued 
at 13,910,000 fr.; in 1900, 15,342,000 fr. ; in 1905, 

20.014.000 fr. ; in 1910, 25,414,000 fr, ; in 1912, 

25.753.000 fr. ; and in 1915, about 29,000.000 fr. 
In coimection with these figures it shoffid be 
remembered that the value of the unit weight of 
dye produced is now only about 60% of what it 
was in 1898, so that the increase in quantity 
inanufactured is much greater than is indicated 
by the figures of value. More than half the 
exports in 1915 went to England. 

The manufacture of synthetic indigo was com- 
menced in 1911 by the SocidW pour I’lndustrie 
Chimique ; in that year the exports were valued at 

375.000 fr., in 1912 at 1,. 509,000 fr., and in 1913 at 

3.910.000 fr. 


REFRACTORY MATERIALS. 

Proc. Faraday Soc., Dec., 1915. 

The meeting of the Faraday Society held on 
November 8th was devoted to a general discussion 
on refractory materials The meeting opened 


with an address by the President (Sir Robert 
Hadfleld), and a paper by Dr. J. W. Mellor on 
“ The Texture of Firebricks,” abstracts of which 
appeared in the last issue of this Journal (p. 1218). 

Prof. W. G. PEAWNSmES stated that though 
there was a great lack of scientific data to hup 
ihakers of certain types of refractory material, 
the foremen bricklayers and tumacemen had a 
great deal of valuable information, which only 
required to be collected and converted into 
scientific form. Makers who had obtained some 
measure of success, and \isers who submitted 
the materials to unusual stresses, should work 
together in overcoming each other’s difficulties ■, 
if, in addition, the competent scientist also 
assisted, progress in the refractory-makiM in- 
dustry would be much more rapid. Prof. Feam- 
sides then referred to the pioneer work in the 
inicrographic study of refractory materials, done 
some fifty years ago by H. C. Sorby, in rubbing 
down preparations from silica bricks and fire- 
bricks to a fair state of transparency. In de- 
termining the texture of any brick, the thin slice 
method can easily be applied. There is great 
difficulty in attaining a teeWique that will make 
evident the character of the ‘‘ binder.” With 
new-made silica bricks, and especially with fire- 
bricks, the determination of the intrinsic structure 
is not easy : with slices of normal thinness 
(0-002 to 0-001 inch) newly formed minerals 
are in such minute crystals that they generally 
appear as a felted mass. Characteristic inversions 
of quartz to tridymite and crystobalite in siUca 
brick are comparatively easy to observe, and from 
structures revealed by the petrographic microscope 
the heat treatment which a silica bnck has received 
can be judged with fair accuracy. Valuable in- 
formation could be obtained from an exammation 
of micro-pre 3 >aration 8 cut from the bricks of the 
linings of large furnaces at the end of their run. 

Dr. R. Lessino having described his method for 
determining grog and clay in unbumed firebricks 
(this J., 1910, 1219), Dr. H. G. Colman gave a 
brief account of the work on refractory materials 
carried out by the Joint Committee of the In- 
stitution of Gas Engineers and the Society of 
British Gas Industries. After determining the 
conditions prevailing in gas-retort settings, the 
Committee has drawn up provisional specifications 
for retort material, ordinary firebrick, and silica 
brick. Investigations are now in progress on the 
effect of pressure on the refractoriness of materials, 
the i-elative effects of an oxidising and reducing 
atmosphere, and the influence of the fine flue dust 
carried into the hot setting on the life of the 
materials employed. (See this J., 1912, 642.) 

Mr. J. A. Howe stated that the Geological 
Survey was preparing a report on British re- 
fractory material, and for that purpose had 
divided the country into field areas, talung samples 
from each qnd classifying these. Over 1500 
samples have been secured, and the collection of 
the raw material is almost completed. The 
classification of the data and the examination of 
the samples is already well advanced. 

Mr. T. Crook mentioned that the Empire was 
well provided with resources of the less common 
refractories, eji., graphite in India and Canada, 
chromite in Rhodesia and India, magnesite in 
Victoria, South Africa, and British Columbia, 
bauxite in India and British Guiana, and zircon m 

The use of silica as a refractory material in steel 
manufacture was next dealt with by Mr, C. Joh.ns 
(see this J., 1916, 1219). 

Mr. A. Cliff spoke on the manufarture ot 
refractory materials, mentioning certain direcGons 
for possible improvement ; one was in re-working 
up of old material — one of the beat .m^iis ot 
eliminating expansion and contraction. He haii 
overcome tem^rary difficulties due to supply "i 


Vol. XXXV., No. S4.] 


laws and the dye industry 


IIS tsmLAND. 


tiSLsS: 

was to divide them into acid hasiV ioA “'™™ 
matemls, according to their chXicai comXiUm 
ai^ behaviour. This dassiflcation was so^what 
arbitrary, because a clay such as chinrcLy would 
be esspected from its composition to be neutral 
whilst experience showed that was not thrcSe 
refractory elay“£ 
tte acid class. The essential property^of a re- 
toctory was stability at the tempLture to 
which it was exposed, with sufficient rescrv-e of 
^bffity to ^t externally applied chemical and 
mechamcai influences. In practice it was ffener- 
ally necessary to sacrifice a certain flewee t>f 
rofractoriness per se in favour of increased re- 
fractonneBs against other influences 

Dr. w Rosekhain spoke of the' necessity tor 
paying attention to the highest class of refractories 
in view of the very h^b. temperatures now em- 
ployed m metallurgy, especially in the electric 
furnace. Highly purified zirconia was a very 
material. A crude zirconia (about 
fell far siiort of pure zirconium 
dioxide in refractoriness, but bricks made of it 
would resist temperatures up to about 1600“ C. 
It was much improved by removing the iron oxide 
by treatment with hydrochloric acid. To get 
the beet results it was necessary to shrink the 
material at a much higher temperature than it 
would have to .stand eventually. Ziiconia briclcs 
as purified for optical purposes fritted above 
2000“ C. The cracking of refractory materials 
was caused by forces involving nothing but deter- 
minable constants, and tlie coefficients of thermal 
endurance could be worked out, as had been dene 
for glass. 

Prof. T. Turner, speaking of the relation be- 
tween porosity and packing of grains, pointed out 
that round grains do not necessarily give an open 
and sharp ones a close packing. Small, round 
particles in the interstices of larger round ones 
gave the closest grain. 

Dr. B. S. Hutton mentioned that the properties 
of completely shrunk magnesia were quite differ- 
ent from those of ordinary calcined magnesia, 
and that the shrinking could be economically 
effected electrically. 

Dr. W. H. Hatfield spoke of the work to be 
done on the resistance of refractories to slag 
erosion, and gave examples of the great disparity 
in behaviour of different grades of silica brick. 

Prof. F. G. Donnan urged the necessity for a 
standard 'quantitative specification for silica 
bricks. 

Dr. P. G. H. Boswell, in a paper on “ Re- 
fractory Sands.” said that those might be divide»l 
into three chief classes ; {«) high silica saiuis 
(98-99% or more SiO,) ; (b)high silicaand alumina 
sands, bearing up to 20% AljOa. as kaolin, etc., 
and little else but silica ; (c) sands for greensand 
moulding, with a strong and highly refracton- 
natural clay bond. All class («) sands hitherto 
imported may be replaced by British sands. U e 
have also valuable deposits of class (6), but as 
regards tho sands of cl^s (c), wliich are used for 
higb'tempei*iure steel moulding, the best foreign 
sands have not been equalled •>>' known British 
products. The author indicated rerfain directions 
along which research on British and fureiS^ 
fractoiy sands was desirable, and concluded by 
urging co-ordination in the work of all those 
interested in the subject. , .. 

Mr. W? C. Hancock mentioned the apphcation 
uf certain organic dyes in etching refractory 


,iJi conjunction with that 
ot mf. Fearnsides, would be of ereat vSiTin 
internal structure. * “ 

then read a paper on “ The 
ot Material used in Fur- 
nas Constraetion ” (see this J„ 1918, 1219). 

if mentioned that zirconia, 

I.??. being plunged into 

tef whilst at a white-heat temperature. 

Ai«toi«„ snbstitutea lor 

totrian nuMuesite bricks were being made by 

dofomito ^ snggosW that I^en 

inmooos. active 
‘■'0 result being 

destructive to the magnesite foundation. 

wrote, suggesting that if 

SS T*® "w''® '«'■ stool 

toe forward into 

the moulds. The higher oxides of iron appeared 
to mcr^c the refractoriness of bricks exposed 
to oxidising atmospheres. 

jMr. C. R. Darling drew attention to a sukkcs- 
Uon made some years ago, that furnaces should 
be lagged with a highly insulating substance, 
hx^rimenfs by Fitzgerald and by himself had' 
confirmed the great saving anticipated. 


PATENT LAW^S AND THE DYE INDUSTRY 
. IN ENGLAND. 

BY E. F. EHBHARDT. 

Pamphlet published by H. T. Woodrow & Co., 
3, Cook Street, Liverpool. 


(Abstract.) 

That the dye industry does not flourish in Great 
Britain has been Attributed, among other things, 
to the stupidity of British manufacturers that 
they did not engage chemists, the chemists have 
been blamed for not possessing the plodding 
industry of the German chemists, patentees have 
been blamed for dog-in-the-manger tactics, and 
the patent-law blamed for favouring foreign 
inventors, And so on, but in the author^s opinion 
n<me of these statements affords a true explana- 
tion, and the real reason for the position of the 
industry has not recently been put forward. 

The lack of success of the British dye industry 
is to be attributed to the fact that in this country 
there is no hohef in Patent protection ; in the 
Uouiia, in the Patent Office, amongst manu- 
facturers, and in the general public, there is no 
belief in the advantage to the public of an adequate 
protection to inventors by Letters Patent. The 
inventor who seeks to patent his invention is 
i-ogarded not as a benefactor seeking his rightful 
K‘«ard, but as a rather lucky person who has 
happened upon something new, and who, then, 
in a dog-in-the-manger spb'it, desires to keep it 
to himself. It is thought to be in tlie public 
interest to thwart the inventor In every way 
possible, to cut down bis protection a.s far as 
mav be. and it possible te destroy it altogethe^. 

Everv change that has been made m Patent 
l.w and administration in recent years is to the. 
disadvantage of the inventor. If there were a 
real active belief that by the system of granting 
oatenls for inventions, lienefits would Acmie to 
itic pubUc Ronemllv. this wmiW nrt- be the ease. 
The eft'ovts of tire statesmen rlealmE! with patent 
law .and Hre oflidals ol the Patent Offiee wonld I.e 
direeted to extemlmR patent protection rather 
thMi to whittling it down as mueli as possible. 

"nT^ionW is deflned by the Statute 
of Monopolies in^he words, “ any manner ot new 
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mAnufactiire.” but ^any inventions that might 
well he protected by patent can be excluded by 
deciding that they are not “ manufactures.” For 
example, the discov^y that dichlorobenzene 
was a better agent than any hitherto used for 
protecting furs and woollen materials from the 
attacks of moths, has been denied patent protec- 
tion. The Patent Office decided that to use 
dichlorobenzene exactly as camphor has been used 
is not a manufacture. In so far as some particular 
method of applyii^ the dichlorobenzene were 
necessary, that could be protected, but merely to 
put the dichlorobenzene in the wardrobe with the 
furs, that could not be protected. An appeal.was 
taken to the Law, Officer of the Crown, but the 
decision of the Patent Office was upheld. 

The expense of taking up inventing as a matter 
of business is very considerable, and the capitalist 
can oiJy hope for an adequate return if, whenever 
some of his chemists succeeded in perfecting a 
payir^ invention, adequate patent protection 
could be obtained for it. With the great uncer- 
tainty that exists with regard to the validity of 
any Englteh patent, and the almost universal 
attitudetowards patents that exists in this country, 
the investment necessary to establish a research 
laboratory would be a^ost certainly doomed 
to failure. That is the reason why this kind of 
investment has not found favour in this country, 
although elsewhere it has been adopted with very 
great success. 

In order to combat the dog-in-the-manger spirit 
that is supposed to animate patentees,*machinery 
has been devised by which a patentee can be 
compelled to grant a licence. What compensation 
sbomd be regarded as adequate ? The answer 
is contained in the words of the Letters Patent, 
** that the inventor should have the entire benefit 
of his invention.” If he is compelled to grant 
licences he should not thereby forego any benefit 
from the invention. There might be cases in 
which the licensee could see an advantage to him- 
self by having a licence without durdnishing the 
reward of the inventor. In such cases a com- 
pulsory licence might weU be granted. 

The author disputes the existence of an un- 
justifiable dog-in-the-manger spirit, and denies 
that any such spirit has injuriously affected the 
colour industry in this country, instancing the fact 
that many licences have been granted by German 
firms, whilst others have been offered but not taken 
up in this country. English manufacturers arc 
not blamed for refusing the licences offered them, 
any more than are English capitalists for not 
taking up* the business of inventing colours. It 
is due to the uncertainty of the Patent law, which 
makes either of these investments too precarious 
for a wise man to contemplate. 

What is required, in the first place, is a realisa- 
tion of the enormous importance of inventions 
for the national prosperity, and indeed, possibly, 
for the national exi^nce, and secondly more 
universal recognition is required, that inventions 
are a property which need just as jealous protection 
as land and houses or wealth in any tenable form. 
Without the possibility of obtaining nitric acid 
from the air, and so being independent of saltpetre 
from Chili, it would have been impossible for 
Germany and her Allies to have continued this 
present war so long, patent for Schdnherr’s 
furnace and his procew o| making the oxides of 
nitrogen was only granted in the English Patent 
Office after a severe ex parte contest on an appeal, ' 
with the assistance of O^unsel. j 

To avoid the very heavy expense of litigation in 
patent cases, the author suggests abolishing as a 
defence in Patent lawsuits the allegation that the 
patent is invatid, for any reason whatever. Let 
the question of infringement, a simple question 
of fa^, be th^ oi^y issDe, the validity of the patent 
standing proved by ite gnnt. If anyone desires 


to dispute the validity of a pateidi let him do so 
before he commences to infnnge^ indep^dently 
of any infringement proceediM, by petition 
revocation, which in the l^t plaee should be 
addressed to the Patent Office, ahd tlds rlj^t to 
attack a patent as- Invalid should lapse five years 
after the grant of the^tent. Patent applications 
are subjected in the Patent Office to a most strin- 
gent search ; after they have passed through this 
ordeal everyone who desires it should have an 
opportunity of making ^ood any objections to the 
validity of the patent within a period of five years 
after the grant. After that the patent should 
stand, and not be liable to an attacic. The ques- 
tion of infringement should always be a que^lon 
for tbe courts, and simply a question of fact. In 
the case of product patents this would be so simple 
a matter that infringements would hardly occur. 

If this plan were adopted it would throw a good 
deal more responsibility on the Patent Office. The 
last Patent Act made the Patent Office responsible 
for the conformity between provisional and com- 
plete specification. Now u the Patent Office 
passes the complete, the objection of lack of 
conformity cannot be raised. The result has 
! been, in many cases, that the provisional specifi- 
cation is practically abolished. The ratent 
Office appears to evade the responsibility by simply 
using all its influence to prevent any alterations 
being made as between provisional and complete, 
and it is a rare thing now in dyestuff patents to 
find a real provisional specification followed by 
a complete specification. It would appear a bad 
change for the inventor that the responsibility 
for the validity of his patent should be thrown 
upon the Patent Office, and indeed it is essential 
that the Patent Office must be animated by tbe 
feeling that it is its duty, whenever.a real invention 
has been made and brought to its notice, to see 
that the utmost possible protection should be 
granted for that invention. The Patent Office 
seems to regard the interests of the inventor and 
of the public as antagonistic, and to endeavour 
to limit as much as possible what the patentee 
can retain for himself, and what he must leave to 
the public. This is the wrong spirit, for it is to 
the interests of the public that inventions should 
be made, and when mode inventions should be 
adequately protected. 

, It is also suggested that the duration of Letters 
Patent should be longer. It is seldom that a 
patent can be worked at a profit lor three or four 
years after the invention, so that the patentee 
only enjo^ the monopoly for about ten years. 
Twenty years for the nominal duration of Letters 
Patent instead of 14 is none too long. 

Badic^alterationsare desirable in the practice at 
the Patent Office in several respects. Tne manner 
in which the search and the correspondence with the 
inventor in connection with the search is carried 
on seems to be most irritating. Although Letters 
Patent date from the date of application, so that 
whether the search takes a short time or a long 
time, the duration of the protection is in no way 
affected, a time limit is placed upon the negotia- 
tions between the Office and the inventor. The 
greater part of the time is occupied by delays on 
the pari of the Office. Every patentee desires 
to get his patent as quickly as he can, and he will 
not dei^ doing all that he can to reply to the 
Patent Office and remove the objections of the 
officials. For the Office to take threc^r four times 
as long dealing with the inventor’s litters as the 
inventer takes to deal with the Office letters, 
and then to demand extra fees because agreement 
is not yet attained, is almost intolerable. 

There is also an enormous waste of energy 
involved in the present svstem of going through 
a search for all the applications that are filed. 
It is probably less than 20 % of the applications 
that survive the payment of the secona fee that 
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due at the end of the fourth year. By the 
time this fee is payable the inventors^ in four 
cases out of five, have realised that their invention 
is of no use. and will not spend another £5 to keep 
the patent already granted in force. If the search 
were postponed, except when the patentee par- 
ticularly applied for it, for four years, more than 
half the work of the Patent Office could he saved, 
and again, if the specifications which the inventors 
themselves recognised as useless were not pub- 
lished until they had undergone the search, the 
volume of trashy xjatents would be very much 
diminished. This would simplify subsequent 
searches. 

Too much is expectedf rom printed specincations. 
When the grant of patents came to be restricted 
to inventions ‘the term of 14 years was chosen 
because it was twice the usual term of apprentice- 
ahip, the inventor was supposed to teach his 
Apprentices the invention. By the time they had 
served their apprenticeshp they were to he as 
expert as himself, but he would be able to engage 
the services of the first set of apprentice for a 
further seven years, and have no competition to 
feat from them, and at the end of 14 years two | 
sets of his apprentices could produce the invention, 
-And so it might become gcncrallyknown. how, the 
epecifleation is supposed to take the place ot 
tmning apprentices, the specification is supposed 
to put others in a position to manufacture accord- 
ing to the invention as well as the inventor. 1 ms 
is expecting impossibilities, in the case of compli- 
cated chemicaf^nufacture. H is sometun^ 

. possible by a printed description to give all the 
mtonnatiou necessary to a chemist to prepare the 
patented article with a little practice, as 

fee inventor himself, but this 

others how to carry the invention into praotiw. 
At the best the spcciacation con only describe l^ hat 


the inventor knows at the time when the specifi- 
cation is written. This in the case of chenucal 
invention is nearly always laboratory exnenen^. 
The invention is made and worked out in the 
laboratory, and if of sufficient promise is patented 
from the laboratory ; then comes sometim^ 
difficult work to carry out the invention in the 
factory. It is sometimes years before a re^wr 
manufacture can be begun, and then month bj 
month improvements suggest themsclvp, and at 
each alteration or extension of the plant these 
are embodied until the patentee who is manufac- 
turing can do very much better than anyone 
starting with the specification drawn up^ when 
first the invention was made.* Too much impor- 
tance is attached to the idea that the specification 
should teach others after the patent has lapsed 
how to carry out the invention. The people to 
be mainly considered in connection with the grant 
of Tetters Patent are the inventor and the 
consumer of the invented article, not the 
competitors of the inventor, and 
not competitors that may arise after the patent 
lapses, if this country were to adopt the policy 
of giving generous protection to inventors there 
would soon be a large number of manufacturers 
who would be patentees and would feel intomtod 
in patent rights bring respected. That is the 
only spirit upon which the vital extensions ot the 
dye manuiacturing industry in this <^'’'*“^7. 
be based. N» industry was ever established 
anywhere* by compulsory licences or computed 
working. No healthy industry can be estsblislied 
by taking inventions without 
inventor. The dye industry above oil “ 

bring constantly fed by a stream of mventio^ 
Where inventions are most secure 
the industry will flourish. Make 
tion pay and there will be plenty of chemists oi 
plodling industry to do the work and manufac- 
turers not too stupid to employ them. 
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62, and air is induced through the pipe, 63. The 
fuel jet is defl6cte,d by the walls of the chamber, 59, 
forming a li^p, to the outlet, 05 A grate, 69, ' 
for solid fuel; or a gas burner, is provided for 
igniting the mixture of powdered fuel and air, 
which then passes through a curved channel, 06, 



to the combustion chamber, 66. Before the use 
of powdered fuel is commenced, firing by means of 
solid or liquid fuel on the grate, 71, may be used. 
Alternatively the fuel may be injected into a lateral 
chamber before passing into the mixing chamber, 
59, to prevent pre-ignition. A deflecting screen 
may be arranged at the entrance to the mixing 
chamber or a deflector may divide the mixture 
into two parts. — W. F. F. 


Shaft-fumaces and kilns, R. Thiele, Hoxter-an- 
der-Weser, Germany. Eng. Pat. 101.937, May 
30, 1916. (Appl. No. 7662 of 1916.) 

The kiln is provided with two ^tes, situated 
side by side, which receive a horizontal recipro- 
cating motion by means of shafts passing air- 
tight through packing boxes and connected by 
pitmans with cranks set at an angle of 180® to 
each other on opposite sides of the driving shaft. 
The grates are formed with a central grid portion 
havii^ bars set at an oblique angle to the direction 
of motion, and end plate portions having teeth and 
perforations, and are so arranged that only the 
plate portions pass beneath the open bottom of 
the kiln. The outlet shoot is provided with an 
air lock having two doors wiiich arc opened 
alternately by mechanism. — W. H. C. 


Liquid fuel furnaces. W. A. White, New York. 

Eng. Pat. 101,947, July 11, 1016. (Appl. No. 

9767 of 1916.) 

The furnace has a double-walled, hollow front 
in the centre of which a spraying device for the 
liquid fuel is set. Air is admitted to the hollow 
front, which is provided with tangential ribs to 
impart a whirling motion to the air before it enters 
the combustion chamber through an annular 
opening W’hich surrounds the front of the spraying 
device.— W. H. C. 


Mixing machines for granular or pulverulent 
substances. G. Porteous, Leeds. Eng, Pat. 
17,659, Dec. 17, 1915. 

1*0 prevent “ bridging,” the chambers of the 
mixing machines are constructs with gradually 
increasing cTC^-sectional area from the top to the 
Attorn. — ^W. H. C» 


Mixing machines. T. Monk, London. Eng. Pat. 
102,007, Mar. 9, 1916. (Appl. No. 3526 of 1916.) 

A TROUGH having a hemic^indrical bottom is 
pivoted on a longitudinal horizont^ shaft so that it 
may be tilted. Inclined blades with lateral pro- 
jections are mounted to rotate with the shaft, and 
alternate fixed radial members are threaded on the 
shaft and secured at their opposite end to the trough. 
Locking devices are provided to fix the trough in 
its tilted position when required. — W. F. F. 

Generaiion of steam and the heating of lipids 
generally. P. St. G. Kirke, London. Eng. Pat. 
17,842, Dec. 21, 1915. 

The heating tubes are filled with/ packing pieces 
so formed that they present faces inclin^, pre- 
ferably at a right angle, to the main direction of 
the gases through the tubes. — W. H. C. 

Dust separator for granular mateAals. T. Robinson 
and ^n, Ltd., C. J. Robinson, and T. J. Steven- 
son, Rochdale. Eng. Pat. 102,010, Mar. 25, 
1916. (Appl. No. 4423 of 1916.) 

In a dust separator of the type described in Eng, 
Pat. 8592 of 1906, the hopper for the granular 
material is provided with radial plates projecting 
inwards to prevent rotation of the material delivered 
from the spreader plate, and thus permit higher 
speeds to be used without loss of material over the 
edge of the hopper. — W. F. F. 

Electrolytic tank; Acid-proof and . R. T. 

Wales, Sewaren, N.J. TJ.S. Pat. 1,202,457, 
Oct. 24, 1916. Date of appl., Apr, 1, 1914. 

The tank is composed of a substantially rigid 
supporting bed, with a course of brick thereon 
spaced apart-, and a bottom lining wall composed 
of blocks laid in acid-proof cement. .Side lining 
walls and partition walls are built up of similar 
material, with an exterior rigid wall spaced apart 
from the side walls. Material, such as pitch, is 
disposed in the spares between the side walls, and 
in the spaces throughout the course of brick upon 
the bed, the latter material communicating with 
the pitch between the side and exterior walls. 

— B.N. 

CeniAfugal extractor; Electrically operated . 

W. Bartholomew and C. H. Allen, Assignors to 
Troy lAundry Ma(hine To., T>td., Chicago, 111. 
U.8. Pat. 1,203,567, Nov. 7, 1916. Date of 
appl., Feb, 20, 1913. 

In a centrifugal extractor, a roteting basket is 
provided with a cover which is locked in closed 
position during rotation, A bolt carried by the 
cover is reciprocated by its opening and closing, 
and is prevented from moving into its open position 
by the interposition in its path of the armature of 
an electro-magnet. The circuit of the electro- 
magnet Ls independent of the circuit of the motor 
driving the extractor and is controlled by the 
rotating basket. — W. F. F. 

Air or other gaseous fluids ; Utilising the energy of 

moving boaies of . G. J. Gawley, Fleet, 

Hants. Eng, Pat. 15,914, Nov, 11, 1915. 

A DISC is provided with a spiral rib on one face 
forming a spiral groove ; this rib fits accuiat^y 
into the groove on the face of another similar 
ribbed disc. The central point of the spiral is 
provided with a hand-operated valve and the 
terminal point with a non-return valve. When 
the two dues are separated, a vacumn is formed 
in the spiral groove, and when the central valve 
is opened air enters, acquires kinetic energy 
traversing the groove, and may be used at the 
outer end for doing work. — W. F. F. 
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HMng liquids; Method and apparatus for . 

The British Westinghouse Electric and JIanu- 1 
facturing Oo., Ltd., London, Assignees o! 

L. W. Chubb, Pittsburgh, U.S.A. Eng. Pat. 
100,796, June 28, 1916. Under Int. Conv., 
June 30, 1915. (Appl, No. 9111 of 1916.) 

The liquid container, e.g., a steam boder, is coated 
internally with aluminium, and, a smali .amount 
of electrolyte such as a mixture of boric acid and 
borax is added to the liquid so as to produce an 
asymmetric electric conducting film on the 
' aluminium. An electrode is placed in the liquid, 
and' a dilference of potential of about 300 volts 
is maintained between the liquid and the con- 
tainer. The rate of transfer of heat from an 
external heater to the liquid is thereby increased. 

If an alternating electromoti^’u force is applied, 
the electrode is provided with a similar 61m. 

~W. F. F. 

Heating gases ; Means for . J. Weber. Essen, | 

Germany, U.S. Pat. 1,203.944, Nov. 7, 1910. 

Bate of appl., Mar. 13, 1916. 

The apparatus comprises a pair of furnace 
chambers, opposite each other, and each divided 
into upper and lower compartments. An inclined 
rotary drum extends from the upper compartment 
of one chamber to the upper compaximent of the 
other, and a second rotary dnim, inclined in the 
opposite direction, extends between the two lower 
compartments ; the drums have projections^ on 
their inner surfaces. Solid particles are fed into 
the upper end of the upper drum and are dis- 
chargerf from the lower end on to a rc»ller with 
recesses on its surface ; the rf)ller delivers the 
solid particles into the upper end of the lower 
drum. The gas to be heated pas.se.s upwards 
through the two drums in succession.— A. S. 


Separaiing, cleaning, or emulsifying liquids ; 

Machines for . B. E. D. Kilburn, London. 

FVom J. W. Davies, JBosfcon. Mass., U.S.A. 
Eng. Pat. 16,000, Nov. 15, 1915. 

See U.S. Pats. 1.200,559 and 1,200,560 of 1916 t 
this J., 1916, 1208. 

Filler; Rotary . R. P. Akins, Assignor to 

Colorado Iron Works Co.. Denver, Colo. Re- 
issue No. 14,214, Nov. 14. 1916, of U.S. Pat. 
1.0.59,327, Apr. 15, 1013. Date Of appl., July 28, 
1916. FP » J 

See this J., 1913, 740. 

Evaporator. J. Harris. Sheffield, and D. H. 
Thomas. Morriston, Wales. U.S. Pot. 1.203,614, 
Nov. 7, 1916. Date of appl., Nov. 29, 1915. 

See Eng. Pat. 23,4U of 1914 ; tiiis J., 1915, 894. 

Evaporation and disiiUotion of liquids ; Method of 

. C. T. Thorssell, Gottenborg, Sweden. 

U.S. Pat.. 1,204.710, Nov. 14, 1916. Date of 
appl., Sept. 8, 1914. 

See Eng. Pat. 9295 of 19U ; this J., 1915, 538. 

Tuhe-mill. J. S. Fasting, Frederiksberg, Denmark, 
/ls.signor to F. L. Sniidth and Co., New York. 
U.S. Pat. 1,204,554, Nov. 14, 1916. Date of 
appl., Apr. 28. 1915. 

See Eng. Pat. >160 of 1915 ; this J., 1016, 294. 

* 

Apparaitis for expressing liquid from materials con- 
iaining the same. Eng. Pat. 101,782. See JIa, 
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Evaporation of ftuulo ; Apparatus for the 

FfP. Bergh, J. LocMnjjer, and H. NauberKer, 
As.,ienore to Oencral Reduction Co., Xew York. 
U..SrPat. 1,204,121, Yov. 7, 1916. Bate of 
appl., Apr. 14, 1011 ; renewed Apr. 10, 1916. 

The apparatus consists of a polygonal diamber 
nroviden at one side near the top with a spraying 
device which projects a .spray of liquid arwiffi the 
chamber. Heated air or gas is admitted lower 
down the chamber, and passing upwards through 
■ the sprav effects the eraporation. The ps ^ 
escapes thmugh a pipe near the top of the chamber ; 
above the spraying device, and the concentrated i 
liquid collects in the lower conical portion oI tlic , 
chamber, — W. H.C. j 

Gaseous misltires; Apparatus for the »eparnlmi | 
gf , H. van Meet. Ardmore, Pa., Assignor 

to American Air-Liquetydng Co.. New^York. 

U.S. Pat. 1.204.521, N<>v. 14, 191b. Date of 
appl., -Apr. 18, 1914. 

A GASEOUS mixture is supplied to a “ 
its opposite ends and pass,« 
coilecl pipes to a second header. 
wholly o? partly liquefied in the P'P_f *>“ 
liquid passes to a receiver. A ‘J.'), ' “ 

nwted to the top of the second header svir 
rounds the two “headers and the honzi nia 


two headers ” and the horif nial 
pipes, and is connected to a Ihinl ' h^^^- 
these parts arc wholly or partly subme^ 
of theAiquefled constituents of 
separate means arc piovidcd for c 6 

liquefied gas from the receiver and the third 
"header.” — W. F. F. 

Drying vegekdile mat^riuls. H. 

Qei^ny. U.S. Pat. 1,204,845, Nov. 14. 1916. 
Date appl., Feb. 13, 1913. 

Wet vegetable materials are mixed with 
dried Rimilar material and the mixture pressed 
extQide moisture. — W. P. P« 


Galvanic fuel cells at high temperatures. Baur and 
others. See XT. 

Patents. 

Spiral [coal] separaiors. F, Pardee, Hazleton, Pa., 
U.S..4. Eng. Pat. 102,106, May 3, 1916. (Appl. 
No. 6359 of 1916.) 

In a spiral separator as used in coal breakers for 
removing slate and " bone " from the 
divergent creases are formed on one or more of the 
plates forming the ninways, the creased surfac^ 
leading to uncreased gravitative surfaces on the 
same plates. The creased portion of the runway 
may he perforated. — J. E. C. 

Verfirai retorts ; Discharge upparaius /w — • 

S rdovCT, St. Helens, and J. West, Spiithport. 
Kng. Pat. 102,093, Aug. 8, 1916. (.kppl. No. 
3731 uf 1916.) 

l.s- discharging apparatus for vertical retorta. ^ 

osculating trough forming the 

with a raised portion acting as a stoP “ 

that the trough shall carry coke with A whew 

moliM iu one^lirection, this raked porticm being 

“ to prevent coke talhng behind its 

foiwani end. — J • E. C. 

RMnri Proress of obtainim c.oJce and 
Retort, / BovUph, Detroit. Mich. U.S. 

from coal- H. r. Nov. 14, 

b. d- S: iWienewed 

Sept. 10, 1910. 

lii A hvtobt for the destructive distillation of 
(A) A ( ,,p 1) and an inner centra/ 

coal ronskts of an oiiier sue j narrow 

duct, the space T Sa“ divteions. 

wedge-shaped ed|es, and the 

Heat IS applied at J™ “u b^vay of the central 


J2S4 


Cl. IU.— rOKLi oist UUXBAL 008 AKD WAZB. 


[mb, 3D> 


jecting the coal in relatively thin maasee to h^^ 
directed gainst one edge of ^ the mass and wi^* 
diftwing the products by suction from the opposite 
edge. The greatest thickness of the mass should 
not exceed four inches. — J* B* C. 

Pcof ; Process for expreaaii^g liquid from——* 
Apparatus for expressing liquid from f^tsnals 
containing ike same* J* W. Hinchl^, Lo^on, 
and G. Gorton, Bexhill-Kin-Sea. Eng. P*te. 
(A) 3998, Mar. 13, 1915, and (b) 101,782, Mar. 13, 
1915. (Appl. No. 14,676 of 1916.) 

(A) A MIXTURE of peat composed of the upper and 
lower layers of bog, containir^ a substantial 
quantity of fibre, is subject^, without preliminary 
heat treatment and at ordinary temperature, to a 
pressure of about 1009 



lb. per sq. in., prefer- 
ably in a hydraulic 
press. The pressure is 
reduced toabout 200 lb. 
per sq. in., and steam 
or hot air ab pres- 
sure is forced QirouA 
in a direction at right 


oflhe V 

pressure of 1100 to 
1500 lb. per aqi in, is 
then apphed to expf^ 
as much of the retain- 
ing liquid, as possible. 
The resultit^ cake may 
be used as fuel, or car- 
bonised for the pro- 
duction of by-products. 
(B) A press suitable 
tor the process de- 
scribed in (.,) com- 
prises a hydraulic 
cylinder, 1, ram, 2, and 
rods, 3, supporting an 
annular piston, 4. The 
inner walls of the press- 
ing cylinder, 5, have 
longitudinal grooves 
covered by a vrire gauze 
strainer, A cover, 
10, carries rollers, 20 
which run on rails, 21, so that it may be removed 
when the cylinder is to be charged. Steam or hot 
air is admitted by the passage, 11, to the conical 
outlet, 13, which is perforated and covered with 
a vrire gauze strainer and prorated cap. Steam 
and condensed v^ter are discharged through the 
strainer, 5b, and pipe, 1 S. During the preliminary 
compression expre^ed liquid is discharged through 
the strainers, 5b, and 13, and pipes, 15, 13'. In a 
modification, the pressing cyhnder is provided 
with an additional annumr grooved wall with 
strainer, and an additional annular steam nozde, 
both reaching nearly to the top of the cylinder. 
Three annular concentric pistons are then used, 
while the communicating space at the top equalises 
the pressure. The steam-tube, 11, is secured to 
the support, 6, by a screwed cap, 12, to m i n i mi se 
the height of the press. — W. P. F. 

Begeneraiive [gaa rdort] fxtrruice. Drakes Ltd., and 
W. A. Drake, ^lifax. Eng. Pat. 101,983, 
Jan. 3, 1816. (Appl. No. 7 of 1016.) 

The hot waste gases pass downwards through a 
vertical fine and through a series of separated 
superposed horizontal flues into another vertical 
fine provided with a regulating damper at ite 
outlet to the chimney. The air to bo heated 
passes from a horizontal flue npvrards on both sides 
of and between the heating flues into horizontal 
oubtet floes provided with a rwulating damper or 
dampers at their Inlet ends. (Die heated air then 
passes to ttie combustion chamber. — ^W. P. P. 


ton, N.Z., 
dahd, N^Z. 
Dnder Int. 


Gas producer, L. Nelson, Wdlii 
Assignor to A. 8. Cambridge, Au 
Eng. Pat. 16,088, Nov. 16, 1916. 

Oonv., May 20, 1915. 

In a producer of rectangular or oyid cross-section, 
acting on the down-draught principle, a ^pe of 
oblong section is suspended from the tep e<juidistant 
from the sides and above the combustion zone. 
The tarry vapours from the upper layers pass mto 
thift pipe along with the air or ^air and steam 
supply. The tarry vapours and air are thus con- 
ducted to the combustion zone in which the tarry 
matter is decomposed. The grate is suimorted 
on brick pedestals to take the vre^t of the fuel 
off the grate as much as possible.— J . B. C. 

Gas producer. C. D. Nordensson, Springfield, Ohio, 
Assignor to G. A. Southwell, Chicago, lU. 
U.S. Pat. 1,203,246, Oct. 31, 1916. Date of 
appl., Feb. 25, 1916. 

In a down-draught gas producer, a mixture of air 
and vapour is admitted from a vaporiser to the 
upper portion of the fuel bed and to an inter- 
mediate iiart. An inverted V-shaped fuel deflector 
is fitted at the bottom of the fuel chamber and the 
gases produced pass round the lower edge of the 
deflector to an exit pipe. — J.“E. C. 

Uaaid iuel. F. C. Axtell, New York. TT.8. Pat. 
L204,638,Nov.l4,1916.Dateofappl..8ep.5, 1916. 

A UQOID fuel consists of a mixture of about 20 vols. 
of kerosene, 10 vols. of light hydrocarbon distillate, 

10 vols. of alcohol (05% vol.), and 4 vols. of anhy- 
drous fusel oil. — J. E. (3. 

Petroleum; Process of reducing ~r:' 
Forward, Urbana, (Jhio. U.S. Pat. 1,202,823, 
Oct. 31, 1916. Date of appl., Mar. 23, 1916. 

Htdbocabbon oil is aitomised by superheating 
vapours in a suitable chamber in which a uniform 
pressure of 50 lb. and upward and a uniform 
temperature of 400” F. (about 200“ C.) and upward 
is maintained by the injected vapours. The liquid 
and volatile products are drawn off separately at 
such a rate as to maintain the conditions in the 
chamber. The liquid products pass into one or 
more succeeding chambers, and undergo similar 
treatment for the recovery of additional volatile 
oils J. B. C. 

Hydrocarbons; Treating and products there- 

from. W. M. Cross, Kansas City, Mo., Assignor 
to Gasoline Products Co. U.S. Pat. 1,203.312, 
Oct. 31, 1910. Date of appl., Jan. 9, 1915. 

A convebteb is partially filled with hydrocarbon 

011 so as to leave a vapour space above the mam 
body of oil. A portion of the oil is circulated 
through a ecries of heated pipes and returned to 
the converter, a vapour pressure out o^ioportion 
to the temperature being produced. The vapours 
are removed and condensed. — J . E. C. 

Oil ; Apparatus for purifying . 0. J . Shiner s 

M. E. Shiner, administratrix, Assignor to T. A. 
Murphy, Bayonne, N.J., L. B. Wi^t, Waslupg- 
ton, D.C., and M. A. Davidson, Elizabeth, N.J- 
U.S. Pat. 1,203,419, Oct. 31, 1916. Date of 
appl.. May 1, 1913. 

The invention comprises a eeriee of closed tanks 
for treating oil with acids or other chemicals and 
washing it. The oil is convey^ through the tanks 
in a continuous stream. — J. B. C. 

Lignite; Process of — — • C-, 

Stamberg-Munlch, Germany. U8. s ' ' 

Nov. 14, 1918. Date of appl., Jan. ZD, 1916. 

See Eng. Pat. 24,299 of 1814 ; this J., 1916. S26. 
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W^-gas and like prodvcle; Producers for - 

H. S. Jones Ixindon. From Dellwik-Vleistte 
Wasse^as Gcs., Frankfort, Germany. Ens 
Pat. 18,218, 31, 1016, ‘ 

See Ger. Pat. 287,61tt of 1014 ; this J., 1016, 246. 

Oils ; Apparatm for the disiiUation of S, J. 

Ross and H. Schofield, London. TJ.S, pkt* 
l,204,492,Nov.l4,19ie DateofappI.,Dec.22,191o, 
See Enj!- Pat. 15,538 of 19U ; this J., 1916. 298. 


Ub. -DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

J\\TEN'TS. 


obtain^ as crystalline substances, which water 
iwme<liatcly tlecomposeil into the free phenol 
and sulphurous acid. The hexabioino-coinpoiind 
appeare<l Uy be more stable.— G. E. M. 

Patents. 

Pitch and the like, ; Method of and apparatm for 
handling j. (;. :\iann. West Bromwich. 

Robinson. Rugelev. Eng. l^at. 
101,988, Jan. 15, 1916. {Appl. No. 652 of 1916.) 

AK spreader delivers the pitch or 

the like on to a conveyor which passes through a 
tiough of water and is also cooled by jets of water. 

brittle material is broken into fragments at 
the end of the convevor. for ‘example, hv an 
eccentric roller. — P. W, A. 


Coal i LoW'iemperahire distillation of . H. A. 

Kuhn, Pittsburgh, Pa. U.S. Pat. 1,204.789. 
Nov. 14, 1916. Date of appl,, Feb. 29, 1916. 
Coal is distilled in a retort having two distinct 
zones. In the first (vertical) zone a primary dis- 
tiUation of coal dust is effected, the solid r^irlue 
being conveyed through the second (horizontal) 
zone. The chambers arc heated externally by 
a current of hot gases at a temperature varying 
from 900*^ to 1200“ F. (about 480” to OoO'^C.). ' i 

— J.E. C. 

Gas furnace. J. Lehmann, Bochum, 

Germany. Eng, Pat. 101,077, May 4. 1916. 
Under Int. Conv,, July 30, 1915. (.\ppl. No. 
6439 of 1916.) 

In a gas heating furnace the gas or combustion air 
is admitted to one end of a reces-sed channel on the 
inside of the furnace wall, (’ombustion takes 
place when the gas or air leaves the conducting 
channel, and a longer flame is produced, if desired 
both the gas and the air may l)e introduced into 
seoarate cliannels formed in the furnace wall. 

^ ^ — .T. E. (’. 

Filaments for incandescence electric lamps ; Process 

of manujacturln^ . F. Baumann. .-Vssignor 

to Wolframlampen A.-G., .Augsburg, Germany. 
U.S. Pat. 1.205.08(1. Nov. IL 1916. Pate of 
appl.. Mar. S. 1913. 

SEE Fr. Pal. 457,096 of 1913: this J., 1913,1002. 

Allachment for miners electric safety lamps for 
detcctimj firedamp and other eombastihlc yases. 
Eng. Pat. 15.094. Sec XXUl. 

fmprovemeniti in photometers, especially sector 
phoiomclcrs. Eng. I'iAi. l.>.663. •S’cc XXTTf. 
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Sulphurous acid esters; Aromatic 
Hichter. Ber.. I9lt). 49, 23.39 


M. M. 

2.315, 


Toluene and hemsene from 7 \jhne and e.ymene ; 

ProdMcfioM of . \V. F. llitliuiin. New York, 

Eng. Pat. 13,100. «ept. 13. 191.5. Under Jnt. 
Cenv., .Inly 7, 1915. 

See Fp. Pat. 179,786 of 191-5; UiisJ.. 1916. 1103. 


IV.-COIX)URING MATTERS AND DYES. 

Coal tar colours; Pkysiotoykal and pharmaco- 

logical studies on . Fai’Soluble dyes. W. 

.Salaut and R. Bengis. J. Biol. Chein., 1910. 
27, 103—427. • 

The action of the following dyes was inv >sti' 
gated : Benzcneazo-d'najdithyiauiine (Yellow 
AB). tolueneaz<)-^-naphtliylamine (Yellow OB), 
benzeneazobenzeneazo-.^naphtbol (Sudan ill), 
ben7eneazo-/3-naphthr>l (.Sudan 1), lieuzeneazodi- 
methylaniline (Butter Yellow), l)enzeneazophenol 
(Oil Yellow), benzeneaz<»resor(jnol (Surlan G). 
and amiuoazobenzene (Spirit Yellow) ; these were 
administered subcxjlaneously. inlraperitoni^ally, 
intravenously, and by mouth to rabbits, and, in 
a few cases, eats and rats. The effect of renal 
disturbance on the elimination of the dyes was 
determined by the administration of zinc' malafce 
and of chenopodium oil. It was found that the 
dyes were eliminated in the urine and in the bile, 
hilt that the eliminaliou in the urine wa.s usually 
irihihited in poisoning with zinc or chenopodium 
oil. Tlie greiiter pait of the dyes was deposited 
in the adipose tissues ; staining of the nervous 
tissue, the kidney, and mxLsde was also noticed 
in some of the experiments. Dye was still present 
in the blood 15 hours after the intravenou.s injection 
of 25 mgrms. of benzeneazoresorcinol per kilo, of 
animal. Two of the compounds of benzeneazo- 
phenol and benzeneazoresorcinol, which were 
isolated from the urine of rabbits, proved to be 
ronjug,ated with glucuronic acid. The toxinty 
of the \*arious dyes was not pronounced e\'en when 
large dose,s were administered. — W. P. S. 

Patents. 


Aromatic eMtoi-s of .sulphuimis acid wcic obtaintHl 
by the ft«:tion of tliionyl chloi'idc on phenols in 
presence of sufficient pyridine to c<»mbinc with 
the hydrogen chloride Umned. the reaction being 
carried out in a suitable neutial solvent, ^uh as 
carbon bisulphide, ether, or benzene. Ihe re- 
action products, freed from pyridine hydrochlorule 
by filtration, gave, on evaporating the si’lyent m 
racuo, an analylicallv pure sulphite. iMPuenu 
and the ditolyl sulphites aiv vellowi!* liquuls 
having a faint sulphumius odour. Jliey are 
remarkably stable towards water and alkalis, ana 
'■an he dtetilled hi vneno with hut slight decompo* 
rition. The dinapht hyl sulphites are white crystal* 
line substances which lieeoiue distwHiren on 
keeping, 8-sulphito Ls veiy sensitive t< 

water, the a-isomeride, on the other hand. stab^. 
UL and hexaThlnw>diphenyl sulphites wen. 


A-o-ducsInffs; Manufacture of ckrommm com- 

‘^tmnids of containintj groups^ 

Liny chromed, and process o dyemyiheremth 
0. Imray, I^ndon. From 

iiiBasIe.Swit.zerlaiid.Eng.Pat.lo,4u6,Nov.2,191j. 
Vfw chromium compounds of o-hydroxy-diazo- 
.ommSrL obtained by boiling an aquwus 
SS OT suspension of an o-amino-phenol oe 
^'^.tithnl derivative with ehrommm oxide or a 
sX thereof, and diaxotising the chromium rom- 
noimd ohtained; on coupling the product w ith a 
'^inponent. ihronii™. ^ 

"■‘"^dTarrohUintd which yield fast Gnts on 

pounds) are .mt aim acid bath on after-chroming. 
animal fibres ftom chromium oxide oi- 

f SLh^Jenf to -‘«tnrate with chromium aU 
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groups capable of being chromed. (Referenee. Is 
directed in pursuance of Sect. 7, Sub-sect. 4, of the 
'Patents and Designs Act. 1907, to Eng. Fat. 
26,460 of 1912 ; this J.. 1913, 906.)— P. W. A. 

TFool dyestuffs; Broum . M. Becke and W. 

Suida, Vienna, Assignors to Parbw. vorm. 
Meister, Lucius, und Briinii^, Hiichst, Germany. 

U. S. Pat. 1,196,422, Aug. 29, 1916. Date of 
appl., July 8, 1916. 

Bbowx dyestuffs for wool are obtained by the 
action of p-phenylenediaminesulphonlc acid on 
benzoquinone or a halogen derivative thereof. 
Dyeings of great fastness to washing and to light 
are obtained ; the fastness is increased by subse- 
quent treatment with chromates or copper salts. 
HxampUs : (A) 123 parts of chloranil, 188 parts 
of 1.4-diaminobenzenesulphonic acid, and 272 
l>arts of sodiiun acetate crystals are ground 
intimately for about 24 hrs. ; (b) 54 parts of 
benzoquinone, 188 pihrts of 1,4-diaminobenzene- 
aulphonic acid, 98 parts of sodium bichromate, and 
95 parts of sodium carbonate ciystals are ground 
together. — P. W. A. 

Colour-lakes fast to light. E. Meckbach, Cologne, 
Germany, Assignor to Synthetic Patents Co., 
New York. U.S. Pat. 1,203,642, Noy. 7, 1916. 
Date of appl.. May 14, 1915. 

Lakes of great fastness to lighl an(^ piuity of 
colour are claimed containing in combination, a 
basic dye, e.g., an alkylated dehydrothiotoluidine, 
aluminium, and either a polyhydrovyanthra- 
qninone colourii^ matter, an aminoanthraquinone- 
sulphonic acid, or an aminobydroxyanthraquinone- 
sulphonic acid. — P. W, A. 

fJUrosmuines of primary aromatic amines]; Manu- 
facture of Meali salts of . A. G. Bloxam, 

laindmt. P^m Chem. Pabr. Griesheim-Elek- 
tron, p^ankfort, Germany. Eing. Pat. 15,884, 
Nov. 10, 1915. 

asE Ger. Pat. 292,118 of 1915 ; this J., 1916, 1161. 

[Anthracene] vat dyes ; Producing . O 

Bally and B. Metzger, Mannheim, Assignors 
to Badische Anilin und Soda Pabr., Ludwigs- 
hafen, Germany. U.S. Pat. 1,204,639, Noy. 14, 
1916. Date of appl., Dec. 4, 1913. 

See Eng. Pat. 5248 of 1913 ; this J., 1914, 194. 

V. — FIBitBS; TEXTILES; CELLULOSE; 

PAPEB. 

Paper-making materials ; Restrictions on imports 
of . 

Tntfe President of the Board of Trade has informed 
the Paper Commission that the Goyemment have 
decided that the imports of paper materials must, 
from Ist January next, be placed on the same 
footing as the imports of paper, that is to say, 
the import^ of paper-makiim materials must be 
reduced b^ one-half instead of one-third as at 
present. The licences issued by the Commission 
for importation in respect of the supply already 
allowed for the two months January and February, 
1917,- will be reduced accordingly (see this J.. 1916, 
280J. 

‘ , PATsaiTO. 

Threads {MiicuN silk]; Apparatus for making 

. C. K^Al^onse, Beading, Pa. U.S. Pat. 

1,202,766, 0<*,"4^1918. Date of appl., July 

10, 1914. rj' ■ 

THBEADB 4l^*'1wdiieed (rOOibstdlulose solutions 
in an Mppaiiias oqnsMng of a ^tneryoir from 
:3m srii^ieB flows fbrou^ «)a«ntrifugal 
whidi clesnses it witl^t rat^snpting 
ilie solution then passes to a nozdp 


from whiidi it issues in fllauiwts: and falls inta a 
coagulating liquid contained in a funi^, thei- 
stem of which' is provided with means reguUd&|t. 
the discharge of the liquid. A second tuni^ 
placed below the first, receives the fflameute and 
coagulating liquid, and has an ontiet. of greater 
capacity than the first, so that, a pulling effect 
is produced on the thread as it passes Uuoug^ 
with the coagulating liquid. — ^P. ». 

Cellulose esters ; Process for the ‘umnufaeture of 

. P. Collischonn, lYankfort, and P. Bun- 

pert, Mainz-Mombach, Assignors to Ver. fur 
Chem. Industrie in Mainz, Germany. U.S. 
Pat. 1,201,260, Oct. 17, 1916. Date of appl., 
Aug. 29, 1913. 

Ceu.X7IA)8e esters (particularly cellulose acetate), 
insoluble in acetone, are converted into esters 
soluble in acetone, by heating them to 90° — 1 10° C. 
In a solution containing water but no other sub. 
stance having a hydrolytic action on callulosei 
esters, until a sample disktlvee to a dgar. solution 
in acetone, but not in ethyl acetate. — P. SP. 

Acetylcelbjdose plastic compounds; Process of 

making . W. J. Lindsay, Caldwell, N.J., 

Assignor to The Celluloid Co., New YoA. U.S. 
Pat. 1,203,756, Nov. 7, 1916. Date of appl., 
Jpue 8, 1915. 

PiAsnc compositions are made from acetone- 
soluble acetylcellulose by mixing it with p^thyl- 
toluene-sulphonamide, with or without triphenyl 
phosphate, adding a mixture of ethyl acetate 
and methyl alcohol, allowing the excess of solvent 
to evaporate, and working the mass in the usual 
way.— S p. 

Paper-making -process. D. Kelleher, Asslgnts; to 
Hind and Dauch Paper Co., Sandusky, Ohki. 
U.S. Pat. 1,203,008, Oct. 31, 1916. Date of 
appl., July 10, 1916. 

A SCKEEN surface is immersed in a body of pulp 
solution, and suction is applied to one side of the 
screen over a narrow area while the other side 
only is in contact with the pulp ; the narrow 
suction area is shifted relatively to the screen and 
the pulp solution in a direction at right ao{dee to 
the length of the suction area, so that the wetion 
acts on portions of the screen snccesaively ; the 
shiftingof the suction area is repeated successively 
so long os the screen is in contact with the pulp 
solution, and the action of the suction may be 
continu^ while varying the depth of immersion of 
the screen inthe pulp. Lastlytnescreen is removed 
with the deposited pulp and the latter s subjected 
on the screen to the action of air for drying. — J .P.B. 

Paper cordainers ; Slock for omf process of 

producing same. Moisture-proof paper-stock ana 
method of producing. C. A. Bickett, CSncinnati,. 
Ohio. uTs. Pate, (a) 1,203,302 and (b) 1,203,303,. 
Oct. 31, 1016. Dates of appl., (a) June 14, 
1913, and (B) Apr. 1, 1915. 

(a) Stock for making paper containing vessels is 
prepar^ by uniting two ^eets of paper by means 
of an a^esive which is immiscible with the water- 
proof material applied to the exposed surface of 
one of the sheete, so that the proofing material is 
prevented from penetrating to any considerable 
depth in the thickness of the proofed Meet. 
The proofing material may be applied only to 
portions of the treated sheet, the remaining 
portions being leit free for the application of an 
a^esive. (b) The stock consists of a ptane-focM 
sheet of paper coated °on one face with a fluia, 
moisture-proof material, such as paraffin, 
on those portions where it is deririd subyquentiy 
to apply printing or an adhesive for foifata ^ 
containers, in sum a manner that the jparaflln 
not penetrate to the opposite face of 
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^ulp ior mp^ and the ; Process ni ■ 
.June 3, 1918. ’ “f appl., 

small to be readily soaked 

tIiOK)UgUymoXLSfa„,bhS^v wo«d, 

biadiag matte and feSy coJ!^lld 

for the production of coarse paper.-— J. F. B ^ ^ 

Monlr^. U.S. Pat. 1,293,857, Nov 7 19 m' 

Date of appl., Oct. 12. 19H. * 

Appbo^tei-t !»/„ ot a robber product h dis- 
solved m an alkali resinate.— I. p. B. 

Waf^oojlna comjioaition Uor hArif/,-} ■ 

toBON tetrachloride is added to a solution of 
rabber cement m quantity at least equal to that 

“n, ‘o "take it non- 

mftammAble. Suitable proportions are : rubber 

cement, 10 15 ; spirits of turpentine, 4-5 7 • 

parai^ wax, 2 — i ; gasoline, 20—10 : carbon 
tetrachloride, 40—75 parts.— J. p. B. 

Sulphm li^iar : Proms of making an adhesive from 

\easle . J. A. De Cew, Montreal. U.S Pat 

l,203,S56,No'v.7, 19J6.Dateofappl.,Feb.l7,1013. 
Waste sulphite wood-pulp liquor is concentrated 
in voct^ with an excess of magnesium oxide, and 
magBewum chloride is added to the product in 
proportion ^uivalent to the amount of magoesium 
oxide r^aini^ in excess, to form magnesium 
oxychloride.— J. F. B. 

Dyeing leather^ silk, cotton, vood, and poper, ond 
preparation of mter-. oil-, and infce-coiottrs. (ler. 
Pat. 204,572. SeeXl. 


VI.-BLBACHING ; DYEING ; PRINTING ; 
FINISHING. 

Bleaching processes for thick, jull-bleachcd cotton ; 

Experiments with various . M. Freibergei*. 

^4 angaw. Chem., 1016, 29, 397—400. 

Gold- or warm-bleached cotton, especially the 
fonner, in case it has not been soured, t-ends to 
become yellow. Even if a satisfactory white has 
been produced by cold bleaching and subsequent 
souring, its keepii^ qualities are unsatisfactory. 
A Very pure white was obtained uith •warm 
hypochlorite solution withoutthe materials sho\ving 
any tendency to turn yellow. Over-bleaching, 
whether It was caused by an increase in the 
active chlorine of the bleach solution or by raising 
the temperature of the bath or the duration of its 
action, destroyed the white and its stability. 
Warm over-bleaching is not so deleterious as cold. 
It is better to increase the time of action of the 
bfeachii^ solution then to raise its temperature 
above a certain limit. Souring improves the 
^hiw produced by alkaline bleaching and its 
stability, althot^h cotton so treated takes up 
More methylene Blue then unsoure^l material, 
pom this it follows that the affinity of the 
^Ifithylene Blue mordants for the Iwsic dyestuff 
afford no correct measure of the tendency of soured 
jr unsoured materials to turn yellow. Much 
better reeulte are obtained by using a hypcK-hlorous 
acid bath 4t a higher temperature. Tlie amount 
of Methyl^e Blue* mordants produced in acid 
bleaching are not related to the stability of the 


Wzf yfe; 

acW hiL V Blue mordants formed in 

in the finrihii’ .Sf “f these mordants 

tional ^ »re not directly propor- 

tW tke white. It h noSe 

howkinc or”dea?° substances not removed by 

STirSS *' s 

even improves 

n materral bleached with warm hvpochlorito 

S'‘’&hric‘^ imdonbtedly the best pSs is to 
wTh an , ‘'ypochlorite and then 

with an acid bleachms bath, when a pure white of 

S !wo / obtained, %ompiTsoa 

01 two white bleached materials of apnarentlv 

and Ti ® “W/'kalme bleaching batti 

Stb \ie.i*^i * S'* Md twice as dark 

with Methylene Blue as the sample treated in a 

a“'’ *" ^ “rf-i wSeWnS 

Patents. 

Proofing canvas atyi like textile fabrics : Process f<^ 
T * i/‘ Bundee. Eng. Pat, 101,894, 

i®'®). »nd 

June 14, 1016 (Appl. No, 8403 oi 1916). 
CoLobB shadis of regular or irregular charactot 
are produced by proofing canvas and like textUe 
raoncs with two sointions of “ cupra-ammonia,” 
to one of which is added an inorganic agent. 
€.g., a chromate, and to the other an organic 
agent, gallic or tannic acid. The two solutions 
may be applied separately oi’ after admixture. 

— P. W. A. 

n^alcjyrooyiniy fjbrous mater iah : Process of 

a»d prorfwcf. W. W. (Jarter, Needham, Assignor 
to The Newton Co.. Newton, Mass. U.S. m, 
1,202, 803, Oct.31,i916.Daleof appl.,Oct.22, 1914. 
Fmnou.s ni.'iterials are waterproofed by im- 
pregnating with a molten insoluble soap mixture 
containing a .soap possessing tough and elastic 
properties when solid and another soap intro- 
aucing qualities of softness and flexibility, and 
allowing the soap to solidify in the fibres. A 
molten mixture of one part of the lead soap of 
oleic acid to nearly tw'o parts of Chinese ivood oil 
soap is specially claimed. — F. W. A. 

Dyeing hairs, furs, dc . ; Process for . Farbw. 

vorm. Meister, Lucius, u. Bruning. Ger. Pat. 
294,184, July 9, 1915. 

The material is treated with a solution ot a tri- 
aminodiphenylamine or a homologue thereof or of 
a coiTcsponding sulphonic acid, with or without 
an oxidising agent, .Suitable triaminodiphenyl- 
amin.es are obtained by condensation of phenylcne^ 
or toluylenediamiTies or their siilphonic acids with 
chlorodinitrobenzene, and subsequent reduction, 
-A. 8. ■ _ 

Dyeing koifter, silk, coUon, wood, and paper, and 
prejtaralioH of wakr-, ot7-, and lakc-colmrs- F. 
hWenius and A. Zimmer. Ger. Pat. 294,572, 
Dec. ^4, 1914. Addition to Ger.*.Pats, 291,138 
and 293,232 <this J., 1916, 834, 1057). 

The use of ammonium, potassium, or sodium 
molybdate, together with aro^tic hydroxy or 
amino compounds, with or without additjon of 
metallic salts, for dyeiug leather, silk, cotton, 
wood, and paper, and for the preparation of water-, 
oil-, and lake-colours, is claimed.— A. 8. 

b2 
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Wool-Kke effects on cotton fabrics; Prodactim of 

. Heberlein und Co., Watt\^, Switzerland. 

Ger. Pat. 294,671, July 18, 1914. Addition to 
Gcr. Pat. 290,444 (see Fr. Pat. 408,821 of 1914 ; 
this J., 1914, 959). 

The material is treated with sulphuric acid of 
49° — 51“ B. (sp.gr. 1-614 to 1-646), washed, 
mercerised without tension, and again washed. 

—A. S. 

Printing fabrics wUh colours which “'run** or 
“ bleed.** W. Eoessingh, Veenendaal, Holland. 
Ger. Pat. 294,606, June 16, 1914. 

The printing x>^ste contains a dyestuff or dyc- 
stiiffs, an alkali (jc alkaline substance, and a 
reduciM substance capable of converting the 
dyestuns into leuco-compounds, and in addition 
a developer, i.e.. a substance or substances capable 
of. combining with diazo compounds in alkaline 
solution to form insoluble azo dyestuffs. This 
paste is printed on the fabric, which, if necessary, 
may be first soaked in water or in a dilute solution 
of a thickening agent ; the printed material is 
steamed to produce the leuco-compounds, then 
passed through a slop padding machine to cause 
the developer to “ run ” or “ bleed,” and after- 
wards through a diazo solution. — A. S. * 

Manufacture of chromium compounds of aco dye- 
siuffe containing groups capable of being chromed, 
and process of dyeing therewith. Eng. Pat. 
18,456. See IV. 

vn.— Acms; ALKALIS; SALTS; NON- 
HETALUC ELEMENTS. 

Bleaching powder supplies. Committee appointed. 
The Ministry of Munitions has appointed a repre- 
sentative Committee, called the Bleaching Powder 
UMra Committee, under the chairmanship of 
Colonel Alan. Sykes, M.P., to advise and consult 
with the Munitions Department as to the needs 
of the users of bleaching powder. All users of 
bleaching powder who are experiencing difflcxilties 
in obtaining their supplies are requested to com- 
municate with the Secretary of the Committee at 
4, Norfolk Street, Manchester. 

Waste lyes from the potash industry ; Removal of 

sulphates from . H. Hof. Chem.-Zeit., 1916, 

40, 893. 

It is pointed out that the process claimed in Ger. 
Pat; 270,820 of 1912 (this J., 1914, 422) for the 
removal of sulptotes from the wa.ste lyes by means 
of calcuun chloride has been previously investigated 
by Schwarz (Dingl. Polyt. J., 1876, 219, 345 — 360), 
who proved that the precipitate obtained when 
magnesium chloride is present consists of gypsum, 
nnt syngenite (KjS 04 ,CaS 04 ,HiO). By agitating 
waste lyes containing pota.ssium and magnesium 
sulphate with finely powdered anhydrous calcium 
sulphate, some syngenite was formed, but even 
after 24 hours oidy about one-half of the soluble 
sulphate had been precipitated. — W. B. S. 

Oxidising agents ; Potential changes on illumina- 
tion of . T. Swensson. Z. physik. Chem., 

1918, 91, 624—636. J. Chem. 8oc., 1916, 110. 
il., 548. ’ 

The author has studied the influence of ultra- 
violet fight on the oxidation potential of a solution 
of potassium . bichromate and sulphuric acid. 
Solutions of potassium bichromate and sulphuric 
acid were placed in quartz vessels and the potential 
measured against a platinum electrode in Uie usual 
way. The solution was then subjected to the 
aght from a mercury lamp, and the potential 
again measured after the light had been removed, 
rhe potential raiudly rises when the solution is 


illuminated, and on removing the light it slowly 
falls again. The same effects are observed whether 
the platinum electrode is present in the solution 
when it is ilhiminated or not. The cause of the 
large change in potential is in some way duo to a 
mutual action of the bichromate a^ sulphuric 
acid, since both potassium bichromate smution 
and sulphuric acid when submitted alone to the 
action of the light only give a lowering of the 
potential, whereas chromic acid solution* gives a 
slight increase. Experiments wi& N/1-, JV /2- 
and N /S-solutions show that the increase of 
potential is independent of the concentration. In 
the case of a solution of 1 mol. of potassium bichrom- 
ate and 4 mols. of sulphuric acid per litre, the 
increase in the potential by illumination is 0-2280 
volt. 

Mercury salts ; Volumetric determination of . 

Evaluation of mercuric chloride compresses. G. 

Adanti. Boll. Chim. Farm., 1918, 55, 883—554. 

J. Caiem. Soc., 1916, 110, ii., 579—580. 

The method is based on the reduction of mercury 
salts to metallic mercury by means of formalde- 
hyde in presence of potassium hydroxide. The 
mercury is treated with excess of a standard 
iodine solution, the excess of the latter over the 
amount required to convert the mercury into 
mercuric iodide bei^ determined by titration 
with standard sodium thiosulphate solution. 
TTie method is rapid and gives very exact results, 
and is carried out as follows. One gram of the 
mercuric salt or of the mercuric chloride compress 
is treated with a little water and, if necessary, 
sodium chloride to dissolve the mercuric salt, the 
solution being made up to 250 c.c. Fifiy c.c. of 
the liquid is mixed in a beaker with 5 c.c. of 
formrdm (about 40% aqueous formaldehyde 
solution) and 10 c.c. of 33% sodium or potassium 
hydroxide solution, and the whole heated on a 
water-bath for a few minutes and then allowed 
to cool. The liquid is now neutralised with acetic 
acid and the precipitated mercury collected and 
washed. Filter and precipitate are shaken with 
100 c.c. of water shghtly acidified with acetic 
acid and exactly 20 c.c. of N /lO iodine solution 
until all the mercury has passed into solution 
as mercuric iodide, and the excess of iodine is 
estimated; 1 c.c. of N/10-iodiue=0-01 grm. of 
mercury or 0-01355 gnn. of mercuric chloride. 

Lead arsenates. Equilibrium in the system PbO, 

Asfii,!! iO. C. C. McDonnell and C. M. Smith. 

J. Amer. Chem. Soc,, 1916, 88, 2366 — 2369. (See 

also this J., 1916, 1154.) 

The three-component system PbO.ASjO,, and H,0 
can be easily investigated as far as mono- and 
di-lead arsenates are concerned, but the system 
as such cannot be followed beyond di-lead arsenate 
owing to the insolubility of lead hydroxide. 
.Ammonia seemed particularly suitable as a base 
to produce the desired alkalinity. The use of 
ammonia in such a system introduces a fourth 
component, but by keeping its concentration 
constant, the system wii] behave like a three- 
component one. The results obtained are given 
in a table and graph. They show that the action 
of dilute ammonia on di-lead ortho-arsenate pro- 
ceeds as follows: — (1) Th-ansposition to tri-le-ed 
ortho-arsenate, the supernatant solution* re- 
maining constant at the (NHjljHAsOi stage 
until transformation is complete. (2) Formation 
of solid solutions ranging from tri-lead arsenate 
to a basic arsenate (molecular ratio PbO, As, 
3-253), beyond which no further change occurs. 
About 109 grma. of tri-lead arsenate -was prepared 
by treating di-lead arsenate with the theoretic.-;] 
amount of AT/IO ammonia, as calculate^ from the 
data given. The product .contained a small 
amount of Water not expeUeli at 110° C. His 
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an anM^hOTis powder with a sp.gr. of 7’00 at 
15® /4® (f. CrystaUised tri-lead arsenate (an- j 
hydions) prepared by fusion had a 8p.gr. of 7*30 
atl6®/4®a— T.H.B. 

Vanadie acid ; Reduction of hy kydriodic 

add. G. Edgar. J. Amer. Ohem. Soc., 1918, 1 
88, 2369—2377. 

AccOBDlNfl to Dita and Bardach. (Z. anorg. Cliem., 
1916, 98 , 07) the reduction of vanadic acid by 
hydriodic acid at the ordinary temperature pn> 
ceedB irregularly, hut the amount of iodine 
liberated corresponda approximately to the reduc- 
tion of quinquevalent to triv^enfc vanadium. 
Their results were, however, probably vitiated 
by the effects of atmospheric oxidation, for on 
auowing the reaction to take place in an atmos- 
phere of hydrogen, the author found that reduction 
to the quadrivalent condition is quantitative 
even when the concentration of acid is three times 
and that of iodide four times that used by Ditz 
and Bardach. Tlie mechanism of the reaction 
between vanadic acid and the halc^^en acids, and 
the influence of viu'ious factors upon the equi- 
librium is discussed, and it is considered that the 
conflicting results of different investigators arc 
due to neglect to take into consideration the effect 
on the reaction of the concentration of the halogen 
ion, the concentration of the VO +++ ion, 
the discharging potential of the halogen ion, 
and removal of the liberated halogen from the 
solution (usually by boiling, evaDoraHom ^ti*ac- 
tion, or by reaction with a metal). — T. H. B. 


molybdenum derivative, MojCl4,HCl,4HjO pre- 
par^ by Eosenheira and Eohn (Z. anorg. Chem»> 
1910, 68, 1). The alkaline solution of this com- 
pound oxidises readily and from the solution, 
stable hydrates of trivaleiit and quadrivalent 
tungsten were obtained. — T. H. B. 

Yttrium ; Purification and atomic might of . 

B. 8, Hopkins and C. W. Balke. J. Amer. 
Chem. Soo., 1918, 38, 2332—2347. 

The ignition of the sulphate to oxid e is not a satis- 
factory method for determining the atomic weight 
of yttrium, since the result may vary widely 
according to length of time and temperature of 
ignition ; the anhydrous suljdiates are extremely 
hygroscopic, and there is uncertainty in. r^ard to 
the complete expulsion c>f the sulphuric acid. 
Tn preparing pure yttria the three methods of 
pui^oation may be summarised thus j (a) Frac- 
tional precipitation with potassium chroimte is 
effective for removing considerable quantities of 
other rare earths from yttrium, but will not 
remove all the erbium or holmium. (b) Fractionw 
precipitation with dilute ammonia solution is 
t^ous, and does not produce pure yttria. (c) 
Fractionation with sodium nitrite is both a rapid 
and effective means of freeing yttriuni mate^l 
from admixtures of erldum and holmium. The 
hydrates Y,(SO,)s,8HsO and YClj,6HjO were 
found to be too variable for use in atomic we^ht 
determination. The atomic weight of yttrium 
was delermmed by the ratio YiOji^Cls, using 
material from six different fractions. The average 
of the values obtained is SS-O. — T. E. B. 


Tungetm derivatives; Amlynie of -^TT: 

0. R. Sw'eeney, J. Amer. Chem. Soc., 1916, 

38, 2377—2383. 

pECfULlAR difficulties are met with in the analysis 
of “ complex inorganic adds,” particularly m 
connection with the separation of phosphoric and 
vanadic acids from molybdic and tungstic acids. 

It was found that in iiresence of a 

arsenic is expelled only with great difficulty from 

an arsenate even when heated in a stream of diy 

hydrogen chloride. By heating at a 

a few degrees below that at which volalili^tiw 

of tungstic acid takes place, however, all the 

arsenic can be removed. An antimonio-tungslate 

wS tSed in a similar manner, ato gave . 

concordant results. Wlien dry hydix.Ben cblori. e ; 

was naaaed over a sodium vanadio-tnngstate the ; 

vanadium volatilised a red vax>owr 

to a reddish-brown liquid (‘I*** 

residue was, however sf a 

mftafl no loncor attacked, hut by 

Sne gM^long with the hydrogen cltade 

the ™nadh arid was rapidly an.I rompletely 

ixpeUed. The apnearanee oi the red 

fv^vrhloride nrovea » delicate test for \anammu. 

wlen this no longer showe<l, it was 

that thrvanadic arid had been 

peUed. For estimatu^ the vanadium 

Ltion, the volumelrie method 

permanganate was p^ived that 

ditiona of the expenmente. U 

no lose occurred on ev,aporatmg a strong hy 

chloric acid solution of ranadium.— l . H- »• 

Tag action of dJorine on ^"“>1®**“ “Sledr^ 

the hexachloride is catalysed to a ranarhaWe d g 

by the nreseuce of » o S 


CondudivUy water; Frcparaiioiio/,— 
dall, J. Amer. Chem. Soc., lOlti, 39, 2400-2106. 
O.N-E dislilletion of tap water from various sources, 
after addition of a few e.c. of Ncsslcr rwent, 
using Jena glass vcssch and a Work t‘" 
yielded water of specific conductivity Oh at 

25“ C. By redistilling in silna vessels water of 
specific conductivity 0-2 to 0-6 x 10 71’ iF' 

was obtained, but on stanoing the conductivity 
rapidly increased to and remained constant at 
0..S to Oh X IO-« at. 23“ 0., the specific conductivity 
ot XuwJm solution of carbonic add under 
atmospheric conditions (see this J.i l»i"' ‘‘(lU). 
A lower permanent specific cmiductivity TO^er 
toan «■« to Oh X 10-« at 2.5" T. cannot be obto med 
unless strict precautions are 
access of air. It fe suggested that in ptetoring 
water for conduct ivity axfmments '•Jie 
be to exclude all impurities other ttan <ar^ 
acid, an exact correction being made for tnc 
iatkr. — T. C 

ttmptite; OMic produeleJ 

Ung. iloutan. Rundschau, LJi'>t 

T Chem. 8<>c., 1918, 110, n., v>bl. 

tion. and " .,,/TOriX>se. Oxidation 


tungsten was convenen mco .... - 

hours, '^berea^n ol^. 

seven hours was required to “'nj^ 
tungsten. ‘By the action the 

on the hsEachloride the author *!,« 

comwund; W.CIi.,2Ha,9H,0, resembling the 


'|th.a 

occuiTinc lealiets, The graphitic 

another in colout am P^. ^ • p jg^jan blast- 

acids from ,Tiow, ”W ‘tose fram 

furnace graphite are c (.jjst.jp.n gnaphite 
Silwrian, Italian, t ,,:,,i,er in carton and 

are green, the, former- b^nyKhe 

the 


Italian, Cor^-an. 

bv the uresence oi a sniau i*iuwujxp- '-* areen. the 4Kriatkr. Artifi'-iah 

black. presence of the lattCT LO g ^P '^^aohiteR sive grppbitic acids 

tungsten was converted mto the hexa intumescent graphi ^ roinposition as t,... 
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varieties. The colour of the graphitic acids 
diminishes in intensity in the light. Prolonged 
washing transforms them into a colloidal modifica- 
tion, whilst on further oxidation or long-continued 
heating at 120° — 130° C. they assume a darker, 
earthy-brown colour. In both cases disintegrative 
oxidation occurs. 

Carbon and nitrogen ; Combination of at (he 

ordinary imiperoiure. A. P. Lidov. pp. 4. 
Charkov, 1916. 

In presence of catalytic iron, the intei'acticn of 
carbon and air (freed from carbon dioxide) in the 
cold consists first in the gasification of the solid 
carbon with formation of the simplest nitrogen- 
carbon compounds^ namely, active a- and inert 
/3-monocyanngen. The oxygen of the air does net 
take part in the initial stage of the process; 
this result agrees with those of the author s earlier 
experiments with pure oxygen in the cold, which 
showed that under such conditions carbon does 
not undergo the slightest gasification. In the 
second phase of the process, the a-monocyauogen 
is oxidised to the stable a-oxan, OCN, and possibly 
to peroxan, OaON. — T. H. P. 

Carbon ; Oxidation of by air at low tempera- 

tures in presence of iron and other metals. A. P. 
lidov. Keprint, pp. 11, Charkov, 1910. 
Experiments have been made on the oxidation 
of finely di%-idcd carbon in the air at low tem- 
peratures in presence of lead, fiickel, iron, and 
otiier metals. Charcoal activated witn lead does 
not lose its activity for a very long time, whereas 
that activated witJi nickel op iron loses it rapidly, 
probably because the metal precipitated on the 
surface of the charcoal undergoes conversion into 
its higher oxide. The specific gravity of the gas 
giving a precipitate in barium hydroxide solution 
and obtained by the oxidation of carbon activated 
by means of lead is always less than that obtained 
from carbon activated with nickel or iron and is, 
on the average, very near to the specific gravity of 
oxan. — T. E, P, ' 

Natural limestones ; Carbon dioxide from . 

A. P. Lidov. pp, 35. Charkov, 1916. 

A NUMBER of samples of calcspar, aragonite, 
friable limestones such as chalk, dense limestones 
such as marble, etc., have been decompose<l \nth 
acid and the si)ecific gravity of the evolved gas 
measured. Variable results were obtaine<I, the 
values for the gas fwm ralcite being exceptionally 
low. In explanation ot this phenomenon, it is 
suggested that many limestones contain a more 
or less consideitible proportion of a-oxan. Ot’N, 
in addition to the combined carbon dioxide ; 
owing to its ease of formation, a-oxan may exist 
in wide distribution. — T. H. P. 

Colloidal iodine. IT. Bordierand G. Roy. Coinptes 
rend., 1916, 163, 567 — 509. (See this J., 1916, 
962 and 1058.) 

Iodine, dissolved in pure water, is in the colloidal 
state, but is in the form of “ amU rons ” too small 
to be seen by the ultramicroscope. The })resence 
of gelatin, in suitable proportions, lias the effect 
of facilitating the union of the amicrous into 
lai^er particles visible in the ultra-microscope. 
By submitting the pseudo-solution of iodine in 
gelatin to a potential difference of 62 volts, the 
particles are displaced towards the positive 
electrode and are therefore chained negatively ; 
the discharge of most of the particles is complete 
and the iodine resumes its crystalline form. In the 
presence of a small quantity of sodium thio- 
sulphate, however, the discha^e is not completed, 
aknoiigh the particles are displaced towams the 
positive electrode, but a deep red-brown coagulum 
y formed showing masses of agglomerate<l granules 
without any appearance of crystalline form. — B, N. 


Separation of lithium from other aUeali mdals, 
Palkin. See XXIII. 

Patents. 

(a) Sulphuric acid ; Process of making and 

catalyser therefor, (b) Process of making sul- 
phuric anhydride, (c) Contact material, (a) 
and (B). C. Ellis, Montclair, N.J., (c) 0. Ellis, 
Montclair, and H. M. Weber, East Orai^e, N.J., 
Assignors to Ellis-Foster Co. TJ.S. Pats. 
1,204.141, 1,204,142, and 1,304,143, Nov. 7, 
1916. Dates of appl., (a) Jan. 29, 1916, (b) 
Dec. 6, 1915, (c) Dec. 17, 1915. 

(A) In the manufacture of sulphur trioxide by 

f iassii^ sulphur dioxide and oxygen over a cata- 
yst, the catalyst consists of an intimate mixture 
of active voluminous chromium oxide and an 
oxy-compound of an easily fusible heavy metal, 
whuch is capable of absorbing sulphur ^ioxlde 
and acts as binding agent for the chromium oxide 
but does not combine with it. (b) The catalyst 
consists of a mixture of voluminous chromium 
oxide and tin oxide, one of them being in excess 
of the amount required for the production of tin 
chromate, and one of the oxides being catalytically 
active, (c) The catalyst consists of a porous 
mixture of chromium oxide and an activating 
agent ; this may be obta;ined for example by 
heating together a mixture of ammonium bichrom- 
ate and tin chloride, or a mixture of chromium 
and tin oxides with an organic substance. — B.V.S. 

Nitrous gases ; Process of converting into 

concentrated nitric acid. O. Jensen, Rjukan, 
Assignor to Norsk Hydro-Elektrisk Kvaelstof- 
aktieselskab, Christiania, Norway. D.S, Pat. 
1.197,29.5, Sept. 5, 1910. Date of appl., Sfay 
27. 1916. 

Nitbosulphontc acid, obtained by absorbing 
nitrous gases in concentrated sulphuric acid, is 
denitrat^ by passing it down a tower containing 
acid-resisting material, where it meets dilute 
(99%) nitric acid vapour and air (or oxygen) 
entering at the base. By condensing the vapours 
leaving the tower, red fuming nitric acid is ob- 
tained, and this is decolorised by blowing air 
through it. The nitrous gases so liberated, to- 
gether with the uncondensed vapours from the 
denitrating process, are passed into water, and the 
dilute nitric acid obtained is used for further 
denitration. In this way concentrated nitric acid is 
• produced directly from nitrosulphonic acid, and the 
resulting sulphuric acid is of about 80% strength, 
so that it requires but little further concentration 
to make it available for absorbing fresh quantities 
of nitrous gages. — E. 11. T. 

Hydrochloric acid, sodium sulphate, and magnesium 

sulphate ; Process of obtaining . W. 

Kerr, Catonsville, Ind. TJ.S. Pat. 1,203,357, 
Oct 31. 1916. Date nf appl., Apr. 4, 1914. 

A MIXTURE of nitre cake and mamiesium chloride, 
in the proportion of two mclecules of the former 
and one of the latter, is heated, with a little water, 
to about 200° C. Hydrochloric arid Ls evolved 
and a mixture of sodium and magnesium sulphates 
remains. — B. V. S. 

Zinc siUpkale ; Mamt f(fffture of . Metals 

Recovery, Ltd., and R. W. E. Maclvor, West- 
minster. Eng. Pat. 12,799, Sept. 7, 1915. 
Ores containing zinc and lead sulphides and 
admixed iron are ground in presence of concm- 
trateil zinc sulphate liquors, and separated into 
fine sands ana slimes. The ferruginous sands 
are roasted to convert the zinc into sulphate, and 
it the iron content be low, ferric oxide, obtained 
preferably from the residue of a previous roast, 
[s added to the charge, to accelerate the oxidation 
of sulphur dioxide to the trioxide, thereby in- 
creasing the yield of zinc sulphate. The roastcu 
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and partially cooled material is extracted with 
dilute sulphuric acid in a leaching tank or rotating 
barrel, whereby both basic zinc sulphate and ziuc 
oxide go into solu tion . The iron in the leach liquor 
may be removed by treatment with zinc oxide 
and injecting heated air ; the precipitated ierric 
hydroxide helps to bind the residual lead ore and 
to improve it for subsequent treatment in the 
blast fornace. If much iron be present in the ore, 
an excess of acid is used for leaching, the iron 
in the solution is oxidised to the ierric state, and 
unroasted slimes are added and well stirred 
in : Fej{S04)a + ZnS-2FeS0j-r’ZnS04-tvS. This 
action is carried out under an excess pressure of 
^1 atmosphere and in presence of an excess of 
zinc sulphide. The zinc sulphate liquor may be 
evaporated and the residue roasted and extracted 
with dilute acid to eliminate the iron ; or it may 
be treated with more acid, evaporated to yield 
mono- or di-hydrated zinc sulphate, the mother 
liquor rich in iron being 'tised for treating raw 
slimes ; or it may be purified from iron by the 
action of the zinc oxide contained in the sulphatcd 
roast.— E. H. T. 

Sodium perborate ; Ekclrolyiic produeiwn of . 

Deutsche Gold- und Silbcr-Scheidenanstalt, 
vdm. Roessler, Frankfort, Germany. Eng. 
Pat. 100,152, Mar. I, 1916. Under Tnt. Oonv., 
Mar. 10, 1915. (Appl. No, 3804 cf 1916.) 

In the eleotrolvtic production of sodium perborate 
the cathode may be composed of substances such 
as lead, iron, nickel, copper, or carbon which, 
ver or as compounds, have a decomposing action 
on the perborate. Except in the case of nickel, 
it is necessary to protect tne (cathode at the surface 
of the liquid by a coating such as platinum or 
varnish, or by a rubber sleeve.— B. V. h. 


Sediuni and poiassium ; Separalmiof . 
H. P. Bassett, Catonsville, Assignor to The Spar 
Ghemical Co., Baltimore, Md, 
l,194,4f!5, Aug. 15, 

1915. (See also this J., 1914, 484.) 

To a solution containing, e.j., 90 pts. of 

Siilnhate and 10 pts. of potassium sulphate, sodium 
StSc is added in equimolecular proportion to 
he noL^ium salt, and the liquid is evaporated 
fmtif sufflSt sodium sulphate, has separated 
to lea “o aramount of potassium chlonde m 
snliition eau.al to dflOo of the total dissolved salts. 

sulphate and potassium „^,tallises, which 

evaporatmK, potassium sulp water. The 

is removed and "'f'®''®’* rhieflv sodium nitrate, 
wash water, linuor from the potassium 

together with the mother ‘ 1 , . . , solution con- 
n&te crystaUisation, IS ofVsh 

toing 40% of ^ thus usrf oyer 

sodium mtrato. The separated being 

and over again, th^nl> ™^”^ evaporation and 
sodium sulphato from w _E. H.T. 

potassium sulphate from 


or witlioiit a small proportion of l arbon, is heated 
to a temperature several hundred degrees above 
its melting point, in an electric furnace, and is 
then rim off into a shallow mould in which it 
quickly solidifios. The solid product is gmimd 
and consists of alumina crystals (mostly (bOl to 
0-3 mm., with an average diameter of abmt 01 
mui.landauniformly distributed residual basis," 
composed mainly of compounds of titanium, inm, 
and silicon, derived from impurities in the ore. 

It i-s superior to ordinary crystalline fused alumina 
as an abrasive.— V. Sodn. 

Suli>huric acid chtmber. J. Harris, Sheftleld, and 
D. H. Tliomas, Morriston, Wales. U.S. Fat. 
1,203, 615, NovA.IOld.Datev of appl., Mar.27, 1916. 

I See Eng. Pat. 6026 of 1915 ; this J., 1915, 1249. 

Xitrate of lime md similm sKbxtaiicea ; Frocesa of 

(jramduHtuJ iriihfmt ilrphlejfnialion and dwd. 

A. Holtei', Biuhati, Assignor to Norsk Hydro- 
Elektrisk Kvaulstofakticselskal). Chrisliama, 
Notw.ay. U..S. Pat. 1,203,740, Nov. 7, 1016, 
Dato of appl,. Jau. li, 1914, 

See Fr. Pat. 466, 963 of 1914 ; this J., 1914, 805. 

Lead oxide ; Method and apixiratux for jmdming 

. E. Barthclmess. Neuss, Germany. tl.». 

Pat. 1,204.537, Nov. 14. 1916. Date of appl., 
Apr. 25, 1914. 

See Fr. Pat. 166,129 of 1013 ; tills J., 1014, 593. 

Fornutleo ; Proeeps of nuildiuj - . G. Bredig, 
Kavlsruh*. Assignor to R. hoepp und to., 
Oestrich, Germany, B.S. Pat. 1,204,933, Nov. 
14, 1916. Date cf appl., Dec. 4, 1914. 

See Eng. Pat, 801 of 1915; this J., 1015, 1143, 

Recovers of the salts confined 
from Portland cment kilns. Get. Pal. 294, j3U. 
See IX. 


Alumina ; 
faeture 
Carborundum Co. 


rvk XiAsara tailSi -n.i 
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Rcfraelors tmlerials ; /!>[ "“‘tf 

C. B. Stowe, Dakewood, Ohio. U.S. l«t. 
1,205,056, Nov.! 4,1016. I>}iteoiappl.,Oct.6,1916, 
4 Bvsio refractory material is made by mixing 
magnesium carhonato vvifb irnn oxide and water 
and moulding into bricks, etc., which are after- 
wards burned so as to dioMdo 

,,nd cause the chemical combination of the mag- 
nesia with the iron oxide, with llie formation of 
S,T,«Kinferritc. NgO.Fe .O,. .liter once liurniug 
Lhe^material mav fit crushed to 
into bricks, and' these burned at a still higher 
temperature. -A. B. S. 

16 *^37* Nov, I8y 1915. 

FiN-Er.vgreupd™vma^site,d^^^^^^^ 

must be 

ry"SiiStlymrxed,-A.B.S. 

Sih-cou carbide Co., ^Niagara 

.Assignor^lo 1^201,211, Nov. 7, 1910. 


Niagara 


mn,m:709."Juiy i9i«- 


Dec. 1,M9U. 

A CHARGE of aluminous ore 


Date of appl., .“‘‘Llnrofvarious sizes between 
Silicon give an apparent 


e-g., 


baosite, with 1 H 


- and 150-mesh. 
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density of not less than 2-3 when pressed, is 
mixed with one-ninth of Its weight of a binder 
(e.g., clay) inert to the carbide and having a 
vitrifying temperature of at least 1500“ C., so as 
to produce articles having, after burning, an 
apparent density of not less than 2-3. — A.. B. 8. 

Casting earthenware articles ; Process of making 

slips for . 0. J. Kirk, New Castle, Pa. 

TT.S. Pat. 1,203,011, Oct. 31, 1916. Date of 
appl., Dec. 29, 1913. 

Ball clays, water, and soda salts in suitable pro- 
portions are thoroughly mixed in a blunger, and 
china clays, flint, and felspar are then Mded in 
the requited proportions. — A. B. S. 

Enamel cofl^iosition. E. Bickmann, Cologne- 
Harienbutg, Germany. U.S. Pat. 1,203,409, 
Oct. 31, 1916. Date of appl., Feb. 25, 1913. 

A WHITE opaque enamel consisting of a difficultly 
soluble potassium antimoniate combined with an 
enamel is claimed. — A. B. S. 

Crystalline fused alumina, and manufacture thereof. 

U.S. Pat. 1,192,709. See VII. 

IX.— BUELOING MATERIALS. 

‘ Patents. 

Heat insulating material ; Manufacture of . 

J. Cuthbertson, London. Eng. Pat. 17,949, 
Dec. 23, 1915. 

Sheets of corrugated paper are rolled into a tube 
or piled so as to form a slab of the desired thick- 
ness and immersed (with or without pressure) in 
a mixture of two volumes of sodium silicate 
solution (75“ T., sp.gr. l'37o) and one volume of 
graphite at 95° — 100° F. (35° — 38° C.). The im- 
pregnated paper is taken out, drained, dried in a 
stove, and then cut to the desired shapes, fitted 
together to form pipes, etc., and covered with 
canvas so as to produce waterproof joints. — A. B. S. 

Concrete ; Treating . C. Ellis, Montclair, N. J. 

D.S. Pat. 1,189,551, July 4, 1916. Date of appl., 
. Oct. 17, 1911. 

A COMPOSITION for waterproofing concrete and 
rendering it resistant to alkali is made by mixing 
Jelutong or Pontianak rubber resin or other 
unsapomflable resin with a colloidal thickener, 
such as polymerised tui^ oil or the aluminium 
soap of fish oil or of Chinese woed oil, and with 
waxes and sulphonated oils, the whole being 
brought to a suitable viscosity by means of a 
solvent such as benzene or carbon bisulphide. 
For example a mixture of heat-treated Jelutong 
resin 25, ceresin 2, oil-soluble compound from 
cotton-seed oil and sulphur chloride 8, tung acids 
10, Japan drier 1, benzol 30, and benzine 24 parts, 
may be used. Eubber may be substituted for the 
cotton-seed product when the material is to be 
applied to strongly alkaline cement*, the rubber 
being previously dissolved in the tung oil by the 
aid of heat. For structural steel, a viscous 
material which will bond both with the steel and 
the concrete is needed. It may consist of heat- 
treated Pontianak resin 25, recovered rubber 10, 
wax 5, “ candle tar ” 6, gilsonite 5, and coal 
naphtha 50 parts, ti^ther with sufficient Port- 
land cement or other filler to make a heavy 
bodied coating mixture. The concrete may be 
coated by means of a brush or spray, or small 
articles may be dipped in the composition. A 
flat coatii^ may be produced by spraying a solu- 
tion of Pontianak resin in benzol and addmg one- 
third part of tu^ oil and 1 /24th part of Japan 
drier and (if demPM) 1 /12th part of ceresin. For 
coating acid-tuiks, a solution consisting of equal 
parte of Fonliaiiak rubber resin and tetra- or 
penta-chloECBu^hthalene may be used. , \^eTe the 


concrete, is liable to destruction by moulds, etc., 
the coating composition may contedn creosote or 
other antiseptic material.-^A. B. S. 

Wood : Process of treating . H. M. Newton, 

Minneapolis, Minn . TT.S. Fat, 1,203,038, Oct. 
31', 1916. Date of appl,, May 21, 1914. 

Wood is impregnated with a fluid preservative, 
such as creosote, and part of the latter is afterwards 
removed from the outer layer of the wood by 
treatment with steam and by suction, so as to 
prevent subsequent “ bleeding.” — A, B. 8. 

Portland cement kilns ; Recovery of the salts con- 
tained in the waste gases from . F. Schott, 

Heidelberg. Ger. Pat. 294,539, Jan, 5, 1915. 
Addition to Ger. Pat. 291,070 (see U.S. Pat. 
1,064,550 ; this J., 1913, 753). 

Accordino to the chief patent the hot waste gases 
were cooled by passing through a boiler and a feed 
water preheat^ before passing to the filter 
chamber to remove the fine dust. In the present 
patent the interposition of a drum dryer between 
the preheater and the filter chamber is claimed. 
The temperature of the gases is thereby reduced 
to about 60° C., and the life of the filters is pro- 
longed. — A. 8. 

Cement ; Process for burning in shaft kilns. 

G. Polysius. Eisengiesserei und Maschinenfabr., 
Dessau. Ger. Pat. 294,609, June 20, 1914. 

The kiln is supported on pillars spaced apart and 
cormected by segments fitted with vertical grate- 
bars. A cone is mounted to rotate either centrally 
or eccentrically within the space surrounded by 
the grating thus formed, and may also be caused 
to travel in such a manner that its axis traverses 
the surface of a cone. Below the cone is a fixed 
or rotary horizontal grate. The cement clinker is 
broken up by the rotating cone and forced out 
between the grate-bars. — A. S. 

Organic tissue [wood] ; Process of protecting 

from the attacks of destructive organisms. L. H. 
Everhart, Baltimore, Md., U.S.A. Eng. Pat. 
102,100, Apr. 5, 1916. (Appl. No. 4984 of 1916.) 
See U.S. Pat. 1,182,760 of 1916 ; this J., 1916, 692. 

Bituminous substance [for paving] ; Process of 

manufacturing an improved . C. Eichard- 

son. New York. U.S. Pat, 1,198,769, Sept. 19, 
1916. Date of appl., Aug. 24, 1914. 

See Eng. Pat. 9838 of 1915 ; this J., 1916, 891. 

Tiles, roof-sheets, and the like ; Manufacture of . 

B. B. Sutcliffe, Leigh. U.S. Pate. 1,204,085 and 
1,204,088, Nov. 7, 1916. Dates of appl., Oct. 2, 
1914, and Apr. 4, 1916. 

See Eng. Pat. 22,423 of 1914 ; this J., 1915, 179. 


X.— METALS ; METALLURGY, INCLUDIMG 
ELECTRO-METALLURGY. 

Trading in war material. 

In pursuance of the powers conferred on him by 
Eeguiation 30 a of ue Defence of the Bealm 
(Consolidation) Begulations, 1914, the Minister of 
Munitions has ordered, under date 2nd November, 
that the War Material to which the Regulation 
applies shall include War Material of the following 
classes and descriptions, namely : — Aluminium 
and alloys of aluminium, unwrought and partly 
wrought, including ingots, notched bars, slabs, 
billete, bars, rods, tubes, wire, strand, cable, 
plates, sheets, circles, strip. Aluminium scrap 
and swarf, aluminium alloy .scrap and swarf, re- 
melted aluminium scrap and remelted aluminium 
alloy scrap and. swarf. Granulated aluminium, 
al umi nium powder, “ bronze,” ” flake,” and 
"flitter.” 
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Oases-iningoUofmildBteel ; DiHributimoftiie . 

P. Ck)ereQs and L. Collart. Ferrumt 1918, 13, 
145 — 161, Z. angew. Chem., 1916, 39, Ref., 
471--472. 

i?HB authors have found that the gases present in 
ingots of mild steel are not onlfor^y distributed, 
a larger proportion being found in the centre of 
the ingot than near the outer surface ; this differ- 
ence is greater in Thomas steel than in Siemens 
Martin steel, and appears to be due chiefly to 
accumulation of carbon monoxide in the interior 
of the ingot. A considerable proportion of the 
carbon monoxide in the gas extra^t^ from steel 
is formed by interaction between oxide inclusions 
and carbon, and analysis of the extracted gas (see 
this J., 1916, 845) affords a valuable meana of 
ascertaining the degree of deoxidation of the metal. 
The average amount of gas per c.c. of metal was 
found to be : Siemens-Martin steel, 6-6 c.c. 
(CO 4-2, CO, 0-8, n 1-5, N 0 1 c.c.); Thomas 
steel, 8-0 c.c. (CO 5-2, COj 0-8, H 1-6, N 0-4 c.c). 

— A. 8. 


Boron: Veierminaiion of in boron-steel C 

Aschman, jun. Cheni.-Zcit., 1916, 40, 9C0™ 

961. 

Thr steel (1 to 3 grms.) is dissolved in dilute sul- 
phuric acid in a flaak beneath a reflux condenser, 
^re being taken to avoid too large an exews oi 
acid. The solution is transferred to a distillation 
flask, and the flask is connected with an inverted 
condenser, the end of which passes throiigh a cork 
in a receiver containing a solemn of O-o grm. of 
pure ammonium carbonate in ^ c.c. of water, with 
a few drops of ammonia. The outlet tube from 
the receiver dips into a beaker of water. The 
distiUation fla«k is heated oa a sand hath untU 
uearlv the whole of the liquid lias disced. The 
anoaratus Is then allowed to cool a little, 10 c.(.. 
oF^absoluto methyl alcohol (free tom acetone) 
introduced, and the liquid distilled. This opeiation 
la reoeated five times, a slow current of air being 
■oassed through the apparatus for some minutes 
after each Edition of methyl alcohol, and for 
15 minutes after the final distiUalion. The drs- 
tillato is evaporated in a platmuni 
taininz 1 Krm. of ammonium phosphate and the 
Sw is^adually ignited in.an alf 
and kept at about 1000“ C. imW hhe P ■ 
phato, BPO., becomes constant in Height.— C..a.M. 

SUver; Preventing “ spiffii^ ” 0 / 

Stahl. MeteU u. Erz, 1910, 

Z. aiq;ew. Chero., 1910. 29, Itet., 4i0. 

WHEN sUver which has been precipitat^ from a 

mff tote up'^no^onratoc^phT^^^ oxiZ Imt 
al^s^en lilmrated by decomposition of adhering 
Xr^^phato, so that the tontocy to -spd 
on cooling is enhanced (see .also this J., loio.piii). 
The loilowing method of preventing spitting 

an iron cover. A. poie or wuii 
introduced through a hole m _ 

sjassSS 

their osidation iJJle and cover 

and the silver heaW to the ^uri g p 
and cast in a mould which has nmi w 
a mixture of oU of turpentine and rosm. a. o 

Tanlt resisteime in eMrolnlfc « 

An walvais of — L. AddiiKs. 

Chem. Jiag; 191®- 1®> 2®®— “\1-. , 

Thk amount of copper recovered in electro. 


reflmug processes, per kilowatt-hour, is found to 
j depend not only on current efftciency, current 
' density, and the like, but also on the items that 
constitute tank resistance. This is made up of 
the resistance of the electrolyte, metallic con- 
' ductora, contacts, slimes, etc., and counter B.M.F. 
and in the f > . • . i x - - -.i --- 


14%; slimes, etc., 9-7%; and counter E.M.F., 
3%. The conductors, carrying the current to 
and from the electrodes, must he made as short 
as possible, whilst the cross-section involves a 
balance between first cost, the cost of power, and 
sometimes strength. The cheapest cross-section, 
is stated to be that for which the interest on the 
copper invi^tment just equals thd*’ cost of the 
power lost by the voltage drop, the current 
density being usually in the neighbourhood of 
500 amp^es per sq. in., and a graphic'al method 
is given for determining the most economical 
cross-section for copper conductors. The cathode 
loops, it is stated, are often made so small as to 
have a current, density far aiiove the ecouoinical 
range. The contact resistances are primarily 
caused by adsorbed aii* and secondarily by oxide 
or other foi*eign matters on the contact surfaces. 
Jjoose gravity joints are stated to form one 
of the largest sources of wjiste po^or, and this 
loss may be attacked by decreasing the number 
o! contacts, increasing the acting pressure by 
plu^, clamps, and by the shape of the members, 
and improving t)ie condition of the surface.s by 
brightening, oiling being found of advantage 
in maintaining cleanliness whilst not interfering 
with the contact. The abnormal resistance to the 
transfer of the current between the electrodes 
and the electrolyte is caused by poor circulation 
of the electrolyte, foul anodes, etc. In general, 
counter E.M.F., ohmic resistance, and the screening 
effect of slimas have to be dealt with. The fli'st 
is partlv produced by insufficient circulation or 
elet^trolyte; ohmic resistance is largely produced 
by an adsorbed gas film on each electrode, amf 
the addition of materials, such as gelatin, for the 
production of smooth deposits acts m a marked 
way in diminishing the resistance. A wcIl-deHned 
h«h'crade anode forms a loose granular slime 
offering but little resistance. resistance of 

the electrolyte is regulated by 

the electrodes, and the composition and tempera- 

ture of the electrolyte. During recent y^rs, the 
better control has gr^ually reduced the 
of the liquid column from i m. to 1 o in. ft is not 
rustoma^ to have more than 13% of sulpminc 
I S S)ctween 2-5 and 3% of copper sulphate 
in the electrolyte. The lianom are usually 
frt 135® F (57° 0.), and the temperature drops 

kssssssss 

are not so marked. D. N« 


a'rriiS’ fy 

refini-d metol (PI. 1- furnaces 

low ‘““‘P^^lTadvantoveous for this puipo.se than 
aremwh moread. ^ muffle furnaces, as the 
the ordiiuiry g ^.logeiv adiusteii. A central 
temperature can te cl gc,oo„mi,.al than 

coniicnamg rn„qenaers, and enables the 

muffles fitted , under reduced pressure. 

pmcesi to be carried jt ^ P 

s-s "Irt’S'S 

StoS’for copper alloys.-W.E.S. 
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Passive stats of metals, C. tV. Bpnnett and W. S. 

Burnbam. Z. Elekteochem., 1916, 22, 377 — 398. 
Tte results obtained by previous ‘ investigators, 
discussed in detail, are claimed to justify the view 
that passivity in all cases is caused by oxidation, 
but the existii^ theories are regaMed as in- 
sufficient to account for the facts observed. It 
is submitted that the true cause of passivity 
is the formation of a higher oxide (compare 
Armstrong and Colgate, this J,, 1913, 394) which 
is adsorbed by the metal to form a protective 
layer more noble than the metal itself. Very 
small amounts of oxide are considered sufficient 
to bring about passivity, and in most cases 
probably the oxide formed is stable only in the 
adsorbed state. The disappearance of passivity at 
high temperatures is thus accounted for by the 
decomposition of the oxide which accompanies 
diminished adsorption, Mid the slow change of 
E.M.F. as passivity develogw is explained by the 
fact that the potential of the oxide produced 
has its maximum effect only when passivity is 
complete ; other facts, such as those observed by 
Heathcote (this J., 1907, 899) are shown likewise 
to accord with the theory. When iron is rendered 
passive in nitric acid, it is supposed that Fe‘* ions 
are produced and oxidised to Fe “ ions, and that 
then some of the Fe*“ ions are further oxidised 
(probably to give the oxide FeO,) and the higher 
oxide is adsorbed ; the effect cf vigorous stirring 
is to circulate the Fe " ions before further oxidation 
can take place, and the metal therefore remains 
active. The protective oxide in the case of 
chromium is not higher than the trioxide CrO,, 
for the metal becomes passive in a solution of 
chromic acid ; it is prooably the dioxide CrO,. 
Lead was rendered passive without the appearance 
of a visible oxide fiM, but it is thought that the 
process is essentially similar whether an obvious 
coating is produced or not. — F. Sodx. 

Patents. 

Iron ores; Process of gravity liquid separation of 

. A. J. Moxham, WUmington, Del. U.S. 

Pat. 1,203,897, Nov. 7, 1910. Date of appl., 
Mar. 25, 1914. 

Iron ore, of a compwition susceptible to alteration 
by heat, is calcined in an inert atmosphere without 
reduction, and then concentrated by means of a 
liquid having a sp.gr. above that of the silicious 
constituents of the ore and containing one or more 
ii^edients decomposable by the reduced ore. 

— W. E. F. P 

Solder [for aluminiamf etc.] ajid process for making 
the same. E. E. P. ,T. P. S. J. de 8t. T^aurent, 
Twickenham, and The Aluminium Solder Co., 
Ltd., I/:>ndon. Eng. Pat. 13,856, Sept. 29, 1915. 
The grades of solder specified are : “ hard,’' 

consisting of Zn 6-9, 8n 2-5. A1 0 6 ; “ medium,” 
Sn 2, Zn 5 ; and ” soft,” Sn 2, Pb 1, Zn 5 parts 
by weight. The metals are melted separately and 
then mixed together, the operations being con- 
ducted in covered graphite crucibles lined with a 
mixture of alumina and charcoal In the proportions 
of 7 to 2.— W. E. F. P. 

Ekeiro-amalgamaiing machine. J. Ogden, Phila- 
delphia, Pa. U.S. Pat. 1,202,008, Oct. 17, 1916. 
Date of appl., Mar. 14, 1918. 

A CONICAL cathode is contained in the lower part 
of an electrolytic tank, and a series of rotary 
anodes are mounted, on a shaft, above the cathode. 
The anode plates are secured at an angle to the 
s^ft, so as to intercept material passing in a down- 
ward direction, and some of the anodes are formed 
of a TOftion sub^ntially ^rallel with, and 
a<lapted to prevent accumulation of material on, 
the surface of the cathode. Means are provided 


for returning the pulp from the bottom of the tank 
to the top, and for circulating the ore solution 
^between tne anodes and cathode.— B. N. 

Tungsten i [Electrolytic] woduction of metallic * 

F. G. Keyes and R. B. Brownlee, Assignors to 
Cooper Hewitt Electric Co., Hoboken, N.J. 
U.S. Pats. (A) 1,202,534 and (b) 1,202,535, Oct. 
24, 1916. Dates of appl., (a) July 6, 1914, and 
(B) Apr. 10, 1915. 

(A) Tungsten trioxide is heated to approximately 
2000“ C. to produce an electrically conductive 
lower oxide or mixture of oxides, and this is then 
rendeml fluid and maintained in this condition 
by heat produced by the Joule effect in an inert 
atmosphere. The fluid oxide is electrolysed, using 
a rotating cathode of pure tungsten, and a highly 
refractory anode consisting of a sintered rod of 
pure tungsten. (B) The anode is composed of a 
sinter^ mixture of tungsten powder and lower 
tungsten oxide.s cast into the form of a bar. — B. N. 

scrap ; Deiinning . W. J. Phelps, Balti- 

more, Md., Assignor to Phelps Can (!^., Weirton, 
W. Va. U.S. Pat. 1,202,886, Oct. 31, 1916. 
Date of appl., June 19, 1914. 

The scrap is heated to cherry redness, in a chamber 
protected from free access of air, to oxidise and 
volatilise the tin coating without appreciably 
oxidising the steel base. latter is then cooled 
out of contact with air. — W. E. F. P. 

Metal alloy. T. B. Brix, ASvSignor to American 
Alloys Co., Newark, N.J. U.S. Pats, (a) 

I, 203,180 and (b) 1,203,5.55, Oct. 31, 1916. Dates 
of appl., Feb. 2, 1915, and Oct. 17, 1014. 

(a) A non-ferrous alloy containing not less than 
55% of nickel or metals of the nickel group, not 
more%than 30% of chromium or metals of the 
chromium group, not more tlian 10% of silicon, 
and one or more metals, e.g.i copper, to facilitate 
melting and render the product homogeneous. 

(B) An alloy containing fiO — 80% of nickel or 
metals of the nickel group, 10—25 % of chromium 
or metals of the chromium group, and copper 
and/or manganese, with or without addition of 
tung^en. — W. E. F. P, 

Cobalt’chromium alloys. E. Haynes. Kokomo, 
Ind., U.S.A. Eng. Pat. 100.431, Jan. 5, 1916. 
(Appl. No. 192 of 1916.) Under Int. Conv., 
Mav 10, 1915. (See U.S. Pat. 1,150,113; this J., 
1910, 968.) 

Thk alloys <*ontain cobalt and chromium in such 
proportions as to render them resistant to cor- 
rosion by acids, etc., and iron (or nickel) sufficient 
to soften thorn without impairing their non- 
corrodibility. They are substantially free from 
carbon and other metals. — W. R. S. 

Alloy. J. T. Dwver, St. Louis, Mo. U.S. Pat. 

l,203,991,Nov.7‘l916. Date of appl.. July 26,1016. 
The alloy consists oi lead 60 — 90 (preferably 88), 
antimony 10—40 (12), and phosphorus 0 001 — 0 0.5 
(0-02) %.— W. R. S. 

Furnaces for calcining copper ores and the like. 

J. G. Squire, Ncwcastie-c.n-Tvnc. Rug* PRt. 
101,998, Feb. 18, 1916. (Appl. No. 2424 of 1916.) 

A BCULTIPLE-HB.XRTH fumaco of circular cross- 
section has concentric flues beneath the floor of 
each calcining chamber which produce concentric 
heat zones increasing or decreasing in intensity 
from the centre to the periphery of the hearths. 
A central rotating shaft carries four hollow rabble- 
anus on each floor to agitate the ore» and air is 
supplied through the rahble-arms and perforated 
raKes to aerate the ore. Circumferefitial flues are 
provided around the calcining chambers to heat the 
air supply ; cold air is introduced if desired 
througn the central shaft. The rakes on the 
rabble-anus are set at various angles. The supply 
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of hofc and cold air to each, hearth can he con- 
trolled independently by a two-way valve so as to 
maintain the desired temperature in each chamber. 
The central hollow shaft is adjustable to vary 
the distence of the rahes relatively l-o the hearths. 

— W.R.Sl. 

Ore treatmeni ; Agitator for . Dehydrator. 

C. Robinson, Movnit Vernon, N.Y., Assignor to 
Metallurgical Engineering and Process Cor- 
poration. U.S, Pats, (a) 1,204,069 and (B) 
1,204,070, Nov. 7, 1916. Dates of appl., (A) 
Oct, 1, 1910 (renewed Mar. 30, 1916); (b) 
Aug. 16, 1912. 

(A) The lower part of a tank is clivide<l into a 
series of trough-shapeil compartments, and along 
the bottom of each trough is a transverse pipe, 
with a series of holes through which jets of gas 
under pressure are forced. Above the pipe is a 
vertical, transverselj’ elongated tube, and above 
the upper end of this tube is an inclined baffle- 
plate. lie mixture of ore and solution in the 
troughs is carried upwards through the vertical 
tubw by the gas under pressure, and a portion of 
the mixture is deflected by the baffle-plates into 
the adjacent compartment, (b) An apparatus 
for washing and dehydrating ores comprises a 
tank containing a rotary, horizontal filtoring-dnim 
nartiallv submerged in the vvashii^-solution. an 
kdiustable ore-feeding trough with a narrow 
longitudinal slot extending transversely across the 
upper surface of the drum, and a device for remoy- 
ing material from the sui-face of the drum after it 
emerges from the tank. W. R. S' 


Metals [zinc] irom their ores ; Pwew of ex^aciing 

S. E. Bretherton and F. L. Wilson, 

Berkeley, Cal. TJ.S. 

1916. bate o£ appl., Dec. 26, 191.!. 

Pn extract, ainc from line sulphide ores, the ore 
is^pSlerised, roasted to convert the emc “>t'> *>asic 

mSihate treated under pressure with a ^lutkin 
co&ung ammonia and carbon dioxide to diMi.lye 
the and the solution separated and healrf te 
precipitate the zinc as a basic carbonate. W. F. r. 

Heal 

y.tVat, 1 .88,128, Jui,e20, 1916. 

SE^^EnrPat- 21,697 of 1013 ; this J., 1914, 1058. 

. Pat. 12,799. 


probable consumption of hydro-electric power 
in Tasmania in the near future, lyiy within the 
next three years, is estimated as : public and 
domestic utilities in Hobart. 2600 H*. zinc ore 
reduction processes, 40,000 IP. manufacture of 
caustic soda and bleaching powder. 1500 IP. 
production of raicium carlmle and possibly cyana- 
mide, 4500 IP., manufact\u‘e of steel and ferrs*- 
alloy from sciap iixm and steel in electric furnaces, 
1000 IP, and for power and heating purposes 
in the manufacture of t ement. 500 IP. Of the 
industries suggested, the electiolytic pj-odiiction 
of zinc is projiosed by several companies. 7710 
electrical extraction of zinc has been attempted 
on three main lines : — (-\) tlie partial i-oasthig id 
the ores, with leaching, pvuihcation and electro- 
lysis of the solution, the chief diflicnlty being the 
accumulation of impurities in the liquor ; (b) 
electrolysis of fused zinc chloride, the <hief 
difficulty being the prodxirtion on a lai'ge scale 
of a salt free frf>m oxycliloride ; (c) smelting 
with coal in an electric furnace, the objection bv 
this being the large quantit y of zinc dust pi-oduced. 
The method pi-oposcd. that of the Anaconda 
Copper Co., is to roast the ore. the residue being 
then leached with dilute sulphuric acid, freed fmm 
inm and manganese by limestone and the noble 
metals by zinc, the solution being finally eleciTU- 
lysed between insoluble lead anodes and zinc 
OP aluminium cathodes. The deposited zinc is 
, melted and cast into ingots. In the Cxillies pi-occss, 

I zinc sulphate is ciertrolysed between a rotating 
‘ cylindrical ziAc sheet as cathode, and lead anodi's, 
with a woollen diaphragm for separating the gases. 
Other industries proposed are the clectrolyttc 
manufacture of aluminium, the production of 
nitric acid by the oxidation of ammonia or by the 
action of steam on evanamide or by direct syu- 
thesis, the electrical smelting of iron, the pre- 
paration of per-salts, the use of chlorine prepared 
Sectrolvtically f<'r detinning scrap, and tlie nianu- 
facturc’of permanganate and aniline.—B. N. 


Overvoliage tables. Pari L Cathodic overvoltOf/eA, 
Part 'll. A)iodic orervolUigcs. h. Newbery. 
Che.m. Soo. Trans., 1916. 109, lOol — 1066 and 
1066-1078. ’ , , , , * 

The overvoltage the excess of l>ack electro- 

motive force over that of an oxygen or hydrogen 
electrode in the same elfieti'olyte) been deter- 
mined for the mowing anodes and cathoti^ j- 
(iold nlatiuum, copper, silver, lead, zinc, nnkth 
cobalt tin, gas carbon, artificial papbite, 

x-nTon^slcel (5% carbon), chromium ste.;l 

IXkkcl plated 

amalguniatcd with mereurv 

copper i“®njj^„reial metal, and, if variation 

voltageliiantne Lomn ■ oj the product 

of the voltage to greatest 

in f"in the* 

care must be take concordant results, 

electrode i" “’’der ^ yery high rathodic 

Lead is ™P»dle 0 ® acigm reduced especially 
overvoltage, hut nnd subjection to too 

nt his been in jnhTGrcit'l^k'*' I by ^purities m tte mow overvoltage 

The main water-storage hasmjs^ | ^ current densitj?- u 5 

and the pr 
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this coiifd be » by increasing the 
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the most variable overvolta^^ of all the -electoodes 
tried ; amalgamation raises the overvolt^e off all 
metals. Tui^ten is remarkable for the steadiness 
of its overvoltage, its small variations with time 
and current density, and the speed with which it 
attains its maximum. AU the iron alloys have 
very low cathodic overvoltages in acid and alkali, 
and, with the exception of tantiron, are but slightly 
affected by time and current density changes. 
Perforated sheets of tantiron or gauze of chromium 
steel wire could probably be used with advantage 
in laige scale work as cathodes for high-^ciency 
reductions in acid electrolytes. Whilst the over- 
voltage must be taken into account in electrolytic 
reductions and oxidations, yet the metal often 
exerts a specific effect on the reaction which may 
be of equal or greater importance than the over- 
voltage. This is especially the case with nickel, 
eopper, or platinum, which sometimes effect 
reductions better than metals, 8U(^ as zinc or 
lead, with greater cathodic overvoltages. If there 
is no such specific action, the electrode with^^the 
h^hest overvoltage may be depended on to give- 
the best current efficiency when very powerful 
reductions are required. If the reduction proceeds 
easily with a cathode of low overvoltage, then a 
h^her overvoltage results in waste of energy and 
the overheating of the solution, without any gain. 
Amongst the anodes, platinum most nearly 
approaches the ideal for ail cases ; its overvoltage is 
ve^ constant, and high enough to effect powerful 
oxidations. Copper becomes passive in alkali, and 
has a low and constant overvoltage, out it cannot 
he used for long periods as it is slowly attack^. 
Silver may be used for oxidations in some cases 
in the presence of substances which reduce the 
silver oxide formed, and the disint^ation is then 
considerably less than in pure electrolytes. Lead 
is a very suitable electrode for powerful oxidations 
in dilute acid, but in alkali it is liable to form 
plumbates. I^re nickel readily becomes passive 
in alkali, and the overvoltage is low and constant, 
but impurities cause it to become partially active ; 
good quality nickel plating stands as well or even 
better than nickel sheet. In alkali, pure iron 
readily becomes passive, but tantiron, nickel steel, 
and chromium steel take this condition in acid 
much more readily than iron. Nickel steel 
{containing 36% nickel) has an anodic overvoltage 
intermediate between those of pure iron and 
nickel, and is very resistant to the anions in acid 
and alkali, whilst chromium steel is more Uable 
to disintegration and oxidation. The overvoltage 
of tantiron is h^her than that of pure iron, and 
both have considerably h^her overvoltages in acid 
than in alkali. The anodic overvoltages, as a 
whole, are much higher than the cathodic, mid 
none of the electrodes are capable of giving an 
anodic overvoltage of less than 0-4 volt for any 
length of time. Moderated oxidations are thus 
very difficult to obtain, and in the electrolytic 
treatment of organic compounds there is a tendency 
to give highly oxidised piquets, or even to destroy 
the substance, with formation of carbon dioxide. 

carbon, at low current densities, is stated to 
be perhaps the most suitable anode in many cases 
for moderate oxidations, but even with this 
electrode the ovcrvolt^e is slowly increased. For 
small scale work, indium anodes may sometimes 
be used in acid electrolytes, as thb metal has a low 
and very constant afiodic overvoltage (0*5 volt 
in N /I sulphuric acid). For general work, the 
following appear to be the most suitable anodes: 
lead for dilute sulphuric acid or sulphate solutions, 
graphite for cblonde solutions, pure nickel or high 
nickel steel for alkali solutions or fusions.— B. N. 

Fuel cells ; Oalmnie at high temperatures, 

E. Baur, A. Petersen, and G. FUlleznann. Z. 
^ek^chem., 1916, 22, 400—414. 

The ^tromotive force of the following yoitaic 


cells at temperatiues between 700'’ and 1300^0. 
was detennined : — OuO, 0u,0 [ Electrolyte joO; 
PbO, Pb'l Electrolyte j 0; Fe* 04 , FeO 1 Electio- 
l^JOuO, Gu,0; FeO, Fe { mectrolyte { CuO, 
Cu,0 ; NiO,Ni] Electrolyte j OuO, 0u,0 ; PbO, 
Pb I Electrolyte j CuO, CaijO. The electrolytes 
employed were borax, glass, and porcebin, 
and a detailed description of the construction 
of the cells is given.— P. M. 

Poieniial changes on iUwnination of oxidising 
agents. Swensson. VIl. 


Patents. 

Electric furnace. W. J. Wrighton, Philad^phia, 
U.S.A. Eng, Pat. 100,003, Feb. 21, 1916. 
{Appl. No. ^584 of 1016.) Under Int. Conv., 
Feb. 19, 1915. 

See TJ.S. Pat. 1,165,055 of 1915; this J., 1916, 
261. A nickehchromium alloy may be used 
as resistance-conductor, alundum cement as the 
non-vitreous refractory material, and a mixture 
of clay and asbestos fibre for the refractory backing 
layer. 

Furnace ; [Electric] induction . J, R. Wyatt, 

Assignor to The Ajax Metal Co., Inc., Phil^el- 
phia, Pa. U.S. Pat. 1,201,671, Oct. 17, 1916. 
Date of appl., Jan. 24, 1916. 

The furnace comprises a pool to contain molten 
metal, and a closed channel lying mainly or 
wholly beneath the pool. The channel is formed 
of substantially straight portions, communicating 
with one another at their lower ends at an acute 
angle, and at their upper ends with the body of 
the pool at opposite sides near its periphery. 
The channel is surrounded by a transformer, and 
current is induced through the molten metal in 
the channel as secondary ; the “ motor-effect,” 
which is greatest at the acute angle, drives the 
molten metal up through the body of the pool on 
the outer sides of the channel, and a downward 
flow of molten metal takes place along the inner 
sides of the channel, stirring the metal in a general 
upward direction. The connecting portions b^ween 
the channel and the pool are curved on the inner 
sides, the curved portion approximating in section 
to a circle through the axis of the transformer 
winding tangent to the stra^ht channel portions. 

— B. N. 

Furiwce ; Elestric . I. Hechenbleikner, 

Charlotte, N.C., Assignor to Southern Electro- 
chemical Co., New York, U,8, Pat, 1,202,837, 
Oct. 31, 1916. Date of appl., Feb. 7, 1914. 

The body portion of the furnace, in which the 
greater part of the reaction is adapted to take 
place, is cylindrical, and is providea with an ex- 
pansible water-jacket formm with disconnected 
parts enclosing the sides and bottom in a con- 
tinuous manner. Above the cylindrical part is 
an uncooled tapered masonry portion, in the form 
of a frustum of a cone, and provided with integral 
extensions on the sides, through which electr<^es 
project downwards into the body portion. The 
electrodes are provided with water-jackets sup- 
ported by, and extending partially into, the 
extensions. The tapering portion is continuous 
with a top cylindrical portion, formed with au 
integral conduit extending laterally. The body 
portion is provided with separated iap-holes, with 
two water-cooled jackets, in the form of a frustum 
of a cone telescoping one within the other, for 
each hole. The smsdler end of the outer jacket, 
is arranged to embrace the larger end of the other ; 
a I rap on the outer jacket projects over the inner 
one, and is adapted to hold the inndl jacket in 
pouiion. — N. 
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Furtuuie ; BUdric-arc . C. 0. A. Dovle 

Notodden, Norway, Assignor to Norsk Hydto- 
laektrisk KvaelstofaktieseNkab, Christiania 
Norway, V.S. Pat. 1,204,349, Nov. 7. IBlo’. 
Date of appl., Jan. 10, 1914. 


XnL-PAINTS ; PIGMEHTS ; VARHISHES ; 

REsms. 

Patents. 


The vibptions of the U-shaped electrodes, due 
to the vibratory action set up by the movement 
of the arc along the electrodes, are prevented 
by water-cooled braces, each of which is attached 
to and projects through the walls of the furnace, 
some distance from the point where the electrode 
enters, and is also attached to a point on the 
electrode midway between the inner end of the 
electrode and the furnace wall. — B. N. 


jjcna carooTUiKs [oasic) ; Manufacture of — — . 
J. A. S<haetTer, Joplin, Mo., and J. R! Mac- 
uregor, Chicago, 111., Assignors to Picher Lead 
Co., Joplm. U.S. Pat. 1,203,911, Nov. 7, 1916, 
Date of appl., May 2, 1916. 


Carbon dioxide is passed into a mixture of 
fumed litharge,” acetic acid, and water until the 
basic lead earbemate formed has the desired 
composition,— E. 11. T. 


Battery t Galvanic . E. McGall, Orange, and 

M, D. Malcomson, Assignors to New Jersey 
Patent Co., West Orange, N.J. U.S. Pat. 
l,201,481,Oct.l7,19l6.Date of appl.,Aug.l2.19U. 
A couxiiDAL gelatinous electrolyte is used con- 
taining one or more caustic alkalis, such as sodium 
hydroxide, and organic materials, together with 
another inoiganic material, such as a silicate, for 
increasing the capacity and conductance. — B. N. 

Ozone ; Apparatus for producing J. Steynis, 

Bay Shore, N.Y., Assignor to Steynis Oz«.mc 
Co. U.S. Pat. 1,201,380, Oct. 17, 1916. Date 
of appl., Mar. II, 1915. 

See Fr. Pat. 478,133 of 19U ; this J., 1916, 1163. 

Electrolytic manufacture of light metals and reaction 

products thereof ; Apparatus for the . E. A. 

Ashcroft, London. U.S, Pat. 1,204,234, Nov. 7, 
1916. Date of appl., Mar. 12, 1912. 

See Eng. Pat. 1003 of 1912; this J., 1913,199. 

Acid-proof and eUdrolytk tank. U.S. Pat. 1,202,457. 

See I. 

Method and apparatus for heating liquids. Eng. 

Pat. 100,790. See I. 


Pnnitng cmnpomiion [lukl F. A. Putnam, Mel- 
rose, Mass. U.S. Pat. i.203.779, Nov. 7. 1916. 

I Date of appl, Dec. 20. 1912. 

I A GUM Is digested in oil and the inixtui'O incor- 
I porated with a metallic pigment and a uon-mctallic 
I (aniline) col()uring matter, these having contrasting 
I colours, .so that the one leave.s a light imprint on 
I dark substances and tlie other a dark imprint on 
light substances. — C. A. M. 

Phenol-aldehyde resins soluble in oil ; Method of 

manufaciuring and varnishes therefrom. L. 

Berend, Amdnebnrg. Germany. U.S. Pat. 
i l,205,08l,Nov.l 4.1 9l6.Date of appl, June 1,1015, 

! See Eng. Vat. 1.5.875 ol 1914 i this J., 1915, 805. 

i Bosin sizing\comtosilion. U.S. Pat. 1,203,857, 
I Sec V. 

I Dyeing leather, silk, colion, wwJ, and paper, and 
i preparation of wafer-, oil-, and lake-colours. Ger. 
j Pal. 294,572. See VI 

' Colotir lakes fast to light. U.S. Pat. 1,203,042. 
i See IV. 


Eleetrolyiic production of sodium perborate. Eng 

Pat. 100,152. See VII. j 

XIL— FATS; OILS; WAXES. 

Patents. | 

Oils: Separation of , S. CorncD. Pawling, 

N.Y. U.S. Pat. 1,202,969, Oct. 31, 1916. Date 
of appl, Jan. 22, 1910. 

A MIXTURE of oils of mineral and animal or ; 
vegetable origin is emulsified by si>cam. ^ The , 
frothy emulsion rises and comss in contact with a [ 
heated surface, liberating the volatile hydrocarbon i 

oil. — J. E. C. ! 

Catalysts [/or hydrogenating oife] ; Process of revm- 

. n. J. ^Morrison, Assizor to The | 

genation Co., Cincinnati, Ohio. U.S. Pat. 
1,208,233, Oct. 31, 191(3. Dateof appl, June 12, 

1914. 

Spent material containing a metallic catalyst is 
subjected to sufficient pressure to expel the bulk ot 
the fat and to leave a coherent cake. The r^t of 
the organic matter can then be removed by 
ignition, and the metal recovered in a catalylicallj 
active form. — C. A. M. 

Cleansing compound ior use in the hath or [ 

uses. J. Farley, Ilertford. Eng. Pats. lo,643, 
Nov. 5, 1015, and 4634, Mar. 29, lOlo. 
Commercial methylated spirit or absolute alcoliol 
(2 parte by w'eight or 14 to 20 fl. oz.) is ^^^^d 
witn pure saponified oil or fat. pieferably vegrtabie 
(8 parte or z5 to 40 oz.), and pine oil (8 parts or 
35 to 40 02 .), or paraffin oil (36 to 40 oz.l or a 
mixture of pine oil (2 parts) with parafnn on 
(6 pffcpte).— C. A. M. 

-•ipparaftt* for purifyitig oil. U.S. Pat. 1,203,419. 
Ses 11a. 


XIV -INDIA-RUBBER ; GUTTA-PERCHA. 

Patents. 

Vulcanisalion (of rubber subsliiufes, etc.]. A. 0. 
Bourn. Bristol R.I. U.S. Pat. 1,203,966. Nov. 
7, 1916. Date of appl, Jan. 7, 1916. 

Wood creosote is mixed with ru3d)er substitutes 
and rubber compound.*;, with or without the 
addition of partially vulcanised oils or regenerated 
rubber, and the mixture Is vulcanisecl~(.\ A. M. 

Vulcanising process [for rubber]. H. R. Murdock. 
Naugatuck, Conn.. Assignor to Rubber Re- 
genciating Co. U.S. Pat. 1,204,374, No\. 7, 
1916. Date of appl, May 4. 1916. 

Rubber is mixed with nilcanising material 
containing lead and sulphur, and a reagent (zme 
sulphate) capable of transforming the lead and 
sulphur, during the vulcanising process, into liglit- 
colourod coiui>ounds insoluble in water, ana the 
mixture is vulcanised.— C. A, M. 

Un-inflanmable U'afrrproofing cump'^ition for 
‘ fabrics. U.S. Pat. l,204,0.)b. Sec \. 

XV. -LEATHER ; BONE ; HORN ; GLUE. 

Patknts. 

lealim- ; Mukrkd ailupled ior use in the 
XXre 0 <mi nielhml of mahn!/ l,m:l, 

ZIS " e. w- >™» 

i See C.S. Tats. l,l!)0.80fi and 1,190,807 of 1910 ; 

! tlila J.. 19l«- 935. 

I Ger. Pat. 294,184. VI. 
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Dyeing leather, silk, cotton, wood, and paper, and 
preparation of wat^-, oil-, and lake-colours. 
Ger. Pat. 294,572. See VI. 

XVL— SOILS; FERTILISERS. 

Sulphur in soils ; Oxidation of as a means 

of increasing the availability of mineral phos- 
phates. J. G. Lipman, H. C. JIcLcan, and H. C. 
Lint. Soil Sci., 1916, 1, 533—539. J. Chem. 
Soc., 1916, 110, i., 784. 

To study the effects ol sulphur, weekly {later lort- 
nlghtlv) estimations of acidity and of soluble 
phosphoric acid were made in soils alone, in soOs 
+sulphur, in soUsM^rock phosphate, .and in 
soils +sulphur and rock phosphate. The soils 
employed were pure sea sand, a red silt loam, and 
a medium loam. The results show tliat consider- 
able amounts of sulphuric acid are formed from 
the sulphur and that theacid acts on insoluble phos- 
phates with production of phosphoric acid avail- 
able to crops. The character of the soil plays 
an important part in stimulating or retarding 
oxidation of sulphur. The best results were ob- 
tained in the red silt loam which, at the end of 
fifteen weeks, contained nearly 2 gi-ms. of citrate- 
soluble and nearl> 1 grm. ol water-soluble phos- 
phoric acid, when 5 grms. of sulphur and 15 gmm. 
of rock phosphate were added. In sand the 
amounts of soluble phosphoric acid produced were 
about one-fifth of the amounts [n the red soil. 

Salts ; A ntagonistic action of in plants. ,T. G • 

Maschhaupt. Verslag. Laudbouwkund . onder- 
zoek. Biikslandbouwproefstat., 1916, 19, 60 pp. 
J. Chera.^c., 1916, 110, i., 781. 

In the author’s experiments natural conditions 
were attained by growing the plants {maize) in 
earth contained in pots with perforated bottoms 
through which the roots passed into the prepared 
solutions below. Under these conditions solutions 
of the chlorides of sodium, potassium, and magnes- 
ium and magnesium sulphate, above certain con- 
centrations, were strongly poisonous, calcium chlor- 
ide to a much less extent. Even with concentrations 
of 3 /25M the toxic action of sodium and potassium 
chlorides was annulled by the addition of only 
10 c.c. of calcium chloride solution {3/23M) to 
1138 c.c. of their solutions ; the magnesium solu- 
tions required considerably more. The antagoi^m 
found by Osterhout between sodium and potassium 
chlorides, and between sodium chloride and 
magnesium sulphate was not confirmed with 
certainty, and in any case it is very small compareil 
with that of calcium cldoride. The calcium salts 
have a special function which can be undertaken 
by no other salt. The work of other investigators 
on this point, in particular that of Loew and 
Hansteen, is discussed. The contradictions there 
found may be explained on the ground that these 
authors drew their conclusions from quite dif- 
ferent plant types, and it is not permissible to 
generalise on results obtained from one species, any 
more than to assume any parallelLsm in the 
antagonistic salt action in plants and_ animals. 
A feature common to all antagonistic action, 
however, is that it is a colloidal reaction, and the 
calcium ion undoubtedly has a special function 
in this respect, both in the animal and vegetable 
kingdoms. In practical agricultural investiga- 
tions, when the plants are ^wing in the natural 
soil, great difficulties, underestimated by loew 
and hts collaborators, are experienced, particularly 
since sufficient knowledge m lacki:^ of the way in 
which the roots exert their functions. 

General conceptions of intoxication [of enzymes]. 

Jacoby. See XVIII. 

Determinalion of nitric nitrogen, gcales. See 


Patent. 

Phosphate rock ; Treatment of ■. E.S. Bishop, 

Pittsburgh, Pa., Assignor to Armour Fertilizer 
Works, Chicago, 111. U.S. Pat. 1,204,238, Nov. 
7, 1916. Date of appl., Aug. 10, 1914. Re- 
newed Feb. 1, 1916. 

Phosphatic rock is made available for plant food 
by mixing it with the chloride of a strong base, 
e.g., of an alkali metal, and sufficient silica to 
combine with the metal of the chloride and with 
some of the calcium ol the rock, and then heating 
in steam to a temperature below that at which 
sintering takes place, the hydrogen chloride 
evolved being recovered. — E. H. T. 


XVm.— FERMENTATION INDUSTRIES. 


Prohibition of use of wheat in manufaetnre of 
beer, etc. 

It has been reported to the Board of Trade that, 
in consequence of the scarcity and the high price 
of barley, purchases of wheat have recently oeen 
made by brewers for use in their business. The 
Board of Trade have accordingly made an Order, 
the effect of which is to prohibit the use of wheat 
in the manufacture of beer and similar liquors. 
The Order came into force on 27th November. 
The use of any grain for the pioduction of spirits, 
without the authorisation of the Ministry of 
Munitions, was prohibited by an Order dated 
1 0th May last. 


Formaldehyde as a prototype of diastase. Theory 
of diasiaiic action. G. Woker. Ber., 1010, 
49,2311—2318. 

Proceeding from the supposition that diastase 
and peroxidase are identical substances, the theory 
is developed that the actions of diastase and 
peroxidase are attributable to the same group in the 
molecule, viz., an aldehyde group which can form 
on the one hand an unstable aldehyde hydrate 
with water, giving rise to the hydrolytic reaction, 
and on the other hand a secondary peroxide 
structure, of the type 011(011 )-0'0H, with hydro- 
gen peroxide. The author has already shown 
that formaldehyde may he regarded as typical 
of peroxidase and catalase (Ber., 1914, 47, 1024), 
and it was therefore expected, from the above 
theory, that it should also he a prototype of 
diastase. The point whetlier forraaldeliyde and 
diastase behave analogously wlien tested by the 
usual method of diastase determination, was there- 
fore investigated both from the point of view^ of 
the disappearance of starch, and of the formation 
of sugars or dextrins. and a general parallelism 
was found, though not so close as that between 
peroxidase and formaldehyde. Notably it was 
observed that an increase instead of a decrease 
of viscosity occurred during the action of formal- 
dehyde on starch, and that a relatively high con- 
centration of aldehyde w-as necessary before any 
sugar formation occurred. Nevertheless starcli 
hydrolysis was undoubtedly produced, since the 
blue iodine reaction disappeared, and an osazone 
was actually isolated from the product. — G. F. M. 


Oxidase reactions ; Relation of lo hydrogen ion 

concentration. G. B. Reed. J, Biol. Chem., 
1916, 27, 299—302. 

The concentrations of acid which inhibit oxidases 
are much lower than stated by previous investi- 
gators, who have not usually taken into account 
the effect of protein or other amphoteric electro- 
lytes in reducing the acidity when definite amount s 
of acid have been added to the oxidase mixture. 
Certain oxidases, such as those of the potato anil 
apple, are inhibited by hydrogen ion concentraf ions 
as low as 5 to 7 X 10-«. The activatioh of certain 
oxidase reactions by the addition of exccedmgij 
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small amounts ol alkali may thus be due to the 
reduction ol the hydrogen-ion concentration. 

— 'Ti C. 

Jnloxicatian [of etuyme^; General mneepliom of 

M. Jacoby. Biochem. Zeits., 1916, 76, 

275--298. J. Chem. Soc., 1616, 110, i., 778-779. 
TFbbxbe is rendered inaidive by minute amounts ol 
mercuric chloride to which, whatever the auantrty, 
no accelerative action can he ascribed. The 
enzyme inactivated by the mercury ^It can be 
reactivated by potasiaium cyamde. A telaUvelv 
larze amount ol this salt is necessary to diminish 
the activity ot the urease, hut medium quantities 
cause a distinct, though not very large increase in ite 
activity. An aqueous solution of the enzyme is 
inactivated by nickel oxide (iiMOlublc in water); 
after separation from the nickel oxide it can be 
reactivated by potassium cyanide. Urease ren- 
dered inactive by mercuric chloride cannot be 
reactivated by glycine, whereas 'E «ndemd inaciive 
bv nickel oxide it can bearcactivated by small 
uuantities of this substance. The scission of urea 
by bacteria Ls inhibited both by mereunc chloride 
and Dotassium evanide, neither sulistance excrimg 
a stmulating action in very small wnceiitrations. 
Bacteria ot which the ureaclastic activity has hwn 
dSyed by the mercury salt, are not rendered 
reactive in this respect by potassium The 

doses of nickel oxide, mercuric chloride, and 
notassium cyanide which stop the ureai'i^tie 
action do not kill the bacteria. Bacteria which 
tet on urea do not act on methylurea, thiourea, 
or acetamide. The author distinguishes ^?tween 

two typM of toxic action ; substances exert ing the 

one type of action kill the ferment, wliereas those 
brion& to the otlier only inhibit the fermentotii e 
action. 

l'.WEXT. 

a;;. ’■ 

Date of appl., Apr. 6. 1614. 

See Eng. Pat. 23.003 of 1913 ; this J., 191o, S16. 


XIXA.-FOODS. 

The following 
given 


remaining in the filter tube is freed from ether 
and, together with the asbestos, is transferred to 
a flask and boiled for 1 hour under a reflux con- 
denser with 200 c.c. of i •25*^0 sulphuric acid. The 
mass is then collected on an asbestos filter, washed 
with hot water, again transferred, with tlie 
asbestos, to the flask, boiled for 1 hour with 
200 e.c. of l‘25'’o potassium hydroxide solution, 
then collected on an asbestos filter, and washed. 
This trealttieiit with acid and alkali is repeated. 
The mass of crude fibre obtained finally is washed 
with alcohol and ether, transferred to a platinuiu 
basin, dried at 10.5" and weighed. The contonU 
of the basin are then ignited, and the residue again 
weighed *, the ditTerence between the wfiights 
gives the quantity of cnide lihre. Tlie asbestos 
used for the filters should be treated previously 
with boiling dilute sulphuric acid, then with dilute 
potassium hydroxide solution, washed, dried, and 
ignited. If the amount of crude fibre found 
exccffds 6%, caiculated on tho dry. fat-free cocoa 
powder, the sample contains a quantity of shell in 
excess of tliat which should be present. Phosphak^. 
Twenty grms. ol the cocoa is incinerated at a low 
temperature, the carbonised mass is colletdecl on a 
filter, waslu^ with water, and the filter and its 
contents are ignited to a avhite ash to wluch the 
filtrate is added and evaporated to dryness. After 
gentle ignition, the in^sidue is treated '‘'’ith ^ 
drops of bvdrogeii peroxide and 10 c.c. of 2;) 
hydrochloric acid, the mixture is evaporatod to 
drvnefhS, the residiw^ treated with hydrocUlonc acid 
anil hot wafer, and tlie solution filtered. 1 he 
filtrate is nearly nciitrah.scd with sodnmi h> <lro\ de 
sohiUoa, using mrfhri otaugc as ^ 

heatto i>n a water-bath iur a mins., a inrthi.r small 
qu?n«ty of alkali is added so that the .solution 
still remains sligiitiy add, and tlie precipitatod 
iron and aluminium phosjihates 
filter- the filtrate and washings arc diluted to 
Sio 0 . 1 - TO determine the soluble phosphates 
iO or of this solution is mixed with 30 c.c. ^ 
neutral 40 V cahuum chloride solution, a feu 
rfroDs of nhenolphthaiein solution are added, and 
to” mi,rii&Ud with -v /1 0 sodium hydremde 
solution until a distinct rt^d colorai urn is obtained^ 
the mixture is now meiutflined ■ 

IruifaJid the -slisht excess 
Under the.se toudition^ 1 c^t. ot i 
solution ^^<'VH«leut to 4 M 
.The I'lsoluUe phosphato 

! follows 30 c.c. of ,,,„1 i,i 800 i-.c. of water) 

' (200 gnus, of tlie salt dissoli «1 11 and then 

IS placed in a fiask. cooled i as 


S!£- ic- K 

scopical examination , in addition 

pliospliatos present must be dctormmm . ^ ^ 

to the cruie fibre. the /j'^free 

are expressed as are also determined, 

powder, the looistute and tat 
Moisture. Five . fa of ignite sand 

mixed in a flat b^in weight, or nearly 

and driiri at lOo t . to ^ proionged for 

so, but the drying should not Im pro 

more than 4 hours, r,,bc. 4 cm. in 

cocoa is placed ‘",‘'",^“’’f,\,,p],Jirt.ed on a small 
diametor (the in diameter). 

filter plate having hole, aliont i mi 

the lower end of the tulm IS ins 

.-i ruhher stopper < losing ^ j,g iPe 

filter tube is‘^fllled with eth^- "mtion is 

other begins to drop ndo ^ jdiled, and 

applied, a further flt'aot'tJ .j, time, until 

so on, using about 10 c-c- «[ '-t ier e^i 

100. o.e, ot etherea /xtrait has 

This ethereal solution q^ie residue 


residue of fat weighed. 


into th« flask, the nuxxnre « i,.n.\vatr‘r. x^nd 
i,ath for sohiticm.; 

titrated with A /lb ..iL-aii solutionis cqui- 

iu this case. 1 v-v- o results of both 

valent to O-.i “'Si™’- “ ^ ^to percentages of 
determinations are onowder free Irom 

and feeding raluoof 301-320. 

LiiKlsi^y. J. ■ ,p, ,*„ir.pf,o,i5 mocroearpd 

moisture. ; non-ratTOgeno''S sub 

buttons, and Ehe " aste j,„,)5ai;ture is groo"^ 

1^13= 
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of the 'non-nitrogenons substances consiste of 
mannan, a polymer of mannose (cf. J. L. Baker 
and.T. H. Pope ; this J,, 1900, S50), and the energy 
equivalent of the meal compares favourably with 
that of other carbohydrate foods. Sheep eat 
vegetable-ivory meal readily when it is mixed 
with other grains, and it is digested thoroughly ; 
about 84 % of the dry substance and 92 % of the 
uon-nitrogenous substances is digested by these 
animals. Cows will eat the meal when it is mixed 
with other foods, but refuse to eat it by itself ; 
its use increases the quantity of millr yielded by 
cows, but its value is not quite equal to that of 
maize mead in this respect. — W. P. S. 

Physiological and pharmacological studies on coal- 
tar colours. Fat-solvbU dyes. Salant andBengis. 
See IV. 

Relation of oxidase reactions to hydrogen ion con- 
centration. Reed. See XVIII. 

Determination of nitric nitrogen. Scales. See 
XXIII. 

Patents. 

Colour concentrate for edible fats. C. Ellis, Mont- 
clair, N.J. U.S. Pat. 1,203,594, Nov. 7, 1916. 
Date of appl., Dec. 16, 1915. 

A BUTTER colouring composition consists of the 
liquid portion of butter fat saturated with a yellow 
dye and sterilised. — W. P. S. 

Egg product; Powdered and process for making 

' the same. G. 0. Contant, New York, Assignor 
to J. Decker, jun., Montclair, N.J. II.S. Pat. 
1,203,983, Nov. 7, 1916. Date of apbl., Jan. 
22, 1916. 

Whites of eggs are separated from the yolks, 
stirred until of uniform consistence, sugar s then 
added, the mixture dried at a temperature below 
212” F. (100” C.), and powdered.— W. P. S. 

XIXB.-WATER PURIFICATION; SANITATION. 

Determination of nitric nitrogen. Seales. See 
XXIII. 

Patents. 

Still [for water] ; Triple puriflealion . D. P. 

Moore, Assignor to J. S. Merrill and G. H. 
Draper, Washington, D.C. D.S. Pat. 1,204,300, 
Nov. 7, 1916. Date of appl., Feb. 17, 1916. 

A WATER still comprises an evaporator, a distilled 
water res - oir, and a condenser arranged one 
above the other. Vapour tubes extend from the 
evaporator, through the re.servoir, to the con- 
denser and project into the lower ends of the con- 
denser tubes. An air heater is provided in the 
evaporator, and a number of tubes conduct the 
heated air into the vapour tubes, so that the 
vapour and heated air mix in the vapour tubes 
and condenser tubes. — W. P. 8. 

Drying and sterilising air ; Process for . R. P. 

van Calcar, Oegstgecst, and J. Ellerman and 
H. J. Martijn, The Hague, Netherlands. U.S. 
Pat. 1,203,941, Nov. 7, 1916. Date of appl., 
Dec. 29, 1911. 

The process is essentially the same as that described 
in Eng. Pat. 24,159 of 1913 (this J., 1915, 245), 
but distinct layers of a soluble drying substance 
and an anti-hardening material are used. — A. S. 


XX.~0R6AN1C PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL ORA. 

Cinchona alkaloide ; Degradation 5/ the . A. 

Kaufmann^ E. Rothlin, and P. Brunnschweiler. 
Ber., 1910, 49, 2299—2310. 

The possibility ol the synthesis of quinine from 


meroquinene or cincholoipone, the common dena* 
dation products of aU the cinchona alksdm^ 
renders the preparation of one or other of these 
subs^nces in satisfactory yield a matter of techni* 
cal interest. The three following methods were 
accordingly worked out for the preparation of 
cincholoipone from cinchotin (^hydrocincho* 
nine); — (1) By boiling with sodium acetate and 
50% acetic acid, cinchotin was isomerised to the 
toxin cinchoUciu, which was isolated as its 
benzoyl derivative in white needles, m.pt. 124“ 0., 
in 05 — 100% yield. This on oxidation with 
chromic acid gave cinchoninic acid and benzoyl* 
cincholoipone, but the yield amounted to omy 
10% of the thesry. (2) Benzoylcinchoticin gave 
with dimethyl sulphate an addition product 
which on oxidation with permanganate gave 
formylmethylanthranilic acid and benzoylhomo- 
cincholoipone, a reddish-yellow oil which on hydro- 
lysis was converted into homocincholoipone hydro- 
chloride. (8) The be^ results were obtained by 
the action of an a^i j chloride on the isonitroso- 
derivative of benzoylcinchoticin. This was 
obtained in nearly theoretical yield by the action 
of amyl nitrite on the sodium derivative of the 
ketone in alcoholic solution, and was isolated 
as white needles, m.pt. 175® — 177“ C. On 
shaking its alkaline solution with p-toluene 
sulphpchloride, quantitative decomposition into 
cinchoninic acid and benzoylcincholoipone nitrite 
occurs. The latter distilled at 160® — 165“ C. in 
t’ocMo, and gave cincholoipone on hydrolysfe with 
bariumhydroxide or 70 % sulphuricacid. — G. F. M. 

Alkaloidal chemistry ; Mercuric acetate as an 

oxidisUxg agent in . J. Gadamer, F. Kuntze, 

H. Eondo, and Schulemann. Arch. Pharm., 
1915, 253, 274—289. J. Chem. Soc., 1916, 110, 
i., 736—737. 

The author finds that in alkaloidal chemistry 
mercuric acetate has not only a qualitative, but 
also a quantitative value, since the resulting 
sparingly soluble mercurous acetate can be 
collected and weighed. N*Methylbulbocapnine 
yields a di-dehydro-derivative when oxidised in 
dilute acetic acid by mercuric acetate at the 
ordinary temperature ; 

UjoHjiOjN -f-2Hg(C2H80 j)| = 

Cj^Hi904N-j-2CH,C00H+Hg,(CjH30j),. 

A deeper-seated oxidation also proceeds to some 
extent, and this becomes more marked when the 
oxidation in effected on the water-bath, the amount 
of mercurous acetate obtained indicating a con- 
sumption of 3 mols. of mercuric acetate. By 
oxidation in a similar manner at the ordinary 
temperature, d'canadiue is converted into berberine, 
and corydaline also loses foiir atoms oi hydrogen. 
In the latter case the oxidation proceeds in two 
stages, a di- and a tetra-dehydrocorydaline beii^ 
obtained. Since the outical activity of the 
alkaloid disappears with the first pair of hydrogen 
atoms, the two asymmetric carbon atoms in cory- 
daline would appear to be contiguous. The 
oxidation of r-laudanosine by mercuric acetate 
yields the same i)roducts as Pyman obtained with 
manganese dioxide and dilute sulphuric acid 
(Chem. Soc. Tians., 1909, 96 , 1266 ; see also Eng. 
Pat. 314 of 1909; this J., 1009, 913), namely, 
veratraldehyde and 4.5-dimethoxy‘2-,0*methyl- 
aminoethyl-benzaldehyde. Ihe non-nitrogenoiis 
substance, CnHglOCH,),, mentioned by I^Tnan, 
is produced in considerable quantity, and appears 
to V tetramethoxydibeuzyl, CuHjotOCHj),, Tlie 
oxidation of papaverine by mercunc acetate yields 
pa^veraldine, mmethoxycinchonicacid, and about 
10% of papaverinol, wmeh thus becomes a com- 
paratively easily obtainable substance. \Mien 
papaverine and mercuric acetate are’ mixed in 
equivalent quantities a clear solution is obtained, 
from which a white precipitate containl^ non- 
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lo^ble ^rcury is thrown down by sodium 
cnlmde. The clear solution therefore probably 
contains a morcuiiacetate, this group havini 
entered at the methylene bridge. The substance 
18 not very stable, however, and reacte with a 
further quantity of mercuric acetate to form 
mercurous acetate, acetic acid, and papavcrmol. 

Apomorphine ; Sensitive reaction for , L. P. J 

Palet. Ann. Soc. Quim. Ajgentma,” loid. 4 
83 — 86. J. Chem. Soc., 1916, 110, ii., 587. * 

With Guglialmelli’s arseno-tungstic or arseno- 
tungsto-molybdic reagent, apomorphine gives an 
indigo-blue coloration* the coloured substance 
dissolves in amyl alcohol to a solution of the same 
colour, and in benzene to an intense violet solution. 
(See also follo^ii^ abstract.) 

Dimethylaminophenyldifnethylisopyrasohne (pyram- 

idone) ; Dehcate test for . L. Guglialmelli. 

Annal. Soc, Quim. Argentina, 1916, 4, 180 — 182. 
J. Chem. Soc., 1916, ll3^, 587—588. 
Absenotpngstic acid gives with dimethylamlno- 
phenyldimethylisnpyrazfdone a white precipitate 
soluble in alkali with production of an intense blue 
coloration. Arsenotun^tomolybdic acid gives a 
white precipitate, soluble in alkali to an indigo- 
blue solution. Both nitric acid and ferric chloride 
give an indigo-blue coloration. 

Medicines ,* Preservation of in dry capsules^ 

especially for use in the field. T. Paul. Mtinch, 
Med. Wochenschr,, 1916, 1317 — 1321. Chem.- 
Zeit., 1916, 40, Rep., 364—365. 

CoMTAJUTlVE tests at 37^ 70% and lOO*" C., with 
containers of ordinary medicine glass, Jena gl.-.ss, 
and quartz showed that decomposition of morphine 
hydrochloride* in aqueous solution takes place 
slowly even in quartz and hence cannot he due' to 
impurities dissolved from glass, though such 
impurities markedly accelerate the decomposition. 
Salts of ph^ostigmine, atropine, scopolanttne, 
homatropine, and hydrastine, and suprarenin 
(adrenaline) and oiganotherapeutic prejarations 
decompose still more readily and it is very difficult 
to stenlise their aqueous solutions, . Addition of 
very small quantities of hydrochloric acid or of 
glycerin, alcohol, dextrose, etc., has heen proposed 
as a remedy, but is ineffective, and, in some cases, 
may even accelerate the decomposition, without 
this becoming apparent to the eye. 3'he author 
recommends that measured quantities of the solid 
medicine and of the solvent should be put up in 
separate containers and mixed immediately before 
use. The dry medicine is tlissolved in a volatile 
solvent and intn^duced into a dry, sterilised, boat- 
shaped capsxde, drawn out at the ends ; the solvent 
is then expell^ by a current of germ-free air at 
20® — 30® C., and the ends of the capsule sealed. 
The .solvent (dilute sodium chloride solution or 
distilled water) is introduced into a pipette-.shaped 
container, w'hich is then scaled and sterilised, — A.S. 

Fatty acids; Oxidation of hranched chain . 

Action of hjdrogen peroxide on the komologues of 

isobutync acid. P. A. Levene and C. H. Allen. 

J. Biol. Chem., 1916, 27, 433—482. 

The action of hydrogen peroxide on the highw 
homologues of dimethylacetic (isobutyric) acid 
was inve^igated witb the object of establishing the 
conditions under which the tertiary carbon atom 
w'as oxidised readily. In the course of the work 
the aci^, esters, alcohols, iodides, and substituted 
malonic acids of ekht homolomi<» of isopn>pane 
were prepared, whilst the oxidation experiments 
were made on acids ranging from 2-methyIpropylic 
acid to 9-methyldecylic acid. Jlie following 
products of oxidation were to be expected : — 

• (OH,),CH(CH,)«OH.CHO, or 

(CH,),CH(CHi)«COGH,. or {CK^hCO. The latter 


^tion pmceeded most favourably when the 
J^nic acid m slightly acid solution was ti-eated 
with an amount of hydrogen peroxide equivalent 
ill fw oxygen. Vndet these conditions, 

• reactions took place, but acetone was the 
pr^ommatmg pmduct of the oxidation. The 
presence of the higher ketones was clemonstiatod 
oy an mdir^t method ; the value of the mixed 
Keton^ was determined and from this was deducted 
the value of the acetone, identified previously bv 
means of its p-nitrophenylhydmzone. The alde- 
hydes resulting from the oxidatkm in the a- 
position were identified as the correspi^nding acids, 
inere was a progressive decrease in the yield of 
acetone as the distance between the tertiary 
carbon atom and the carboxyl group increased, 
hilt marked exception to this rule was observed 
with isobutyric and isovaleric acids.— W. P. S. 

Silver in protein preparations ; Detemiinaiion of 
. If. Wastenson. Pharm. I’o.st, 11)16, 
49, 187 — 188. J. Chem. Soc., 1910, 110, ii., 577. 
A METHOD is described for the estimation of silver 
m protein preparations (for examine, Argenhm 
proieinkum) which also contain chlorides. From 
0-2 to 0-5 grm. of the sulistance is heated with 
10 c.c. of concentrated sulphuric ai id and 2 c.c, 
of concentrated nitric acid until nitioiis fuinps 
cease to appear; after cooling, the mixture is 
diluted with 23 c.c. of w'ater, heated until the 
water has evaporated, and the heating then ( on- 
tinned for a ^further thirty ininutos. The dear 
solution is n<^' diluted ivith water to about lOO c.c, 
and titrated with .V /10-amtuonium thiocyanate 
solution in the presence of ferric alum. 

Physiological and pharmaeologicnl aiudies on coal' 
tar colours. Fat-sohihle dyes. Salant and 
Bengis. See IV. 

Vohimelric determinaHoif of mercury salts, fyvahia- 
tion of mercuric chloride compresses. Adanti. 
See VII. 

General conceptions of inioxication [of i'n:}jmes]. 

Jacoby, ^ce XVIil. 

Patents. 

(a ) Cephaelinc isohxdylether, and (R ) cephacUnc propyl 
ether, and salts thereof. J. Meader, Indian- 
apolis, U.S.A. Eng. Pats.. (A) 11.717, (b) 
11,719, Aug. 13, 1915. 

(a) CEPFLiELrNE isobiityl ether is produced l>y treat- 
ing ccphaeline witb an alkali metal and an isobutyl 
halide. E^rample 17 grins, of isobutyl bromide 
is added to 40-0 grms. of cepliaeline and 4-6 grms. 
of sodium dissolved in .about 400 c.c. t>f ai>sobite 
alcohol, and the mixture is boiled for aboiit 2 
hours. The alcohol is then distilled off, the resuhio 
dissolved in dilute hydrocliloric acid, made alkahne 
with ammonia, and extracted with other, ihe 
ethereal solution is extracted with exce.^.s of ddute 
cau'^tic soda, to remove unchanged cephaelinc, 
and is evaporated to domess. 
be purified by dissolving it in an acid, crystallL^ng 
the'^salt, dissolving it in water, adding 
extracting with ether, evaporating of the ^hcr, 
and drjnng in vacuo. Cephachne isobutyl ether 
is a imisMike substance, easily soluble m 
alcohol, ether, and chloroform. It ^ 

crTOtaU'ine hvdrobromide (white 
hvdrochloridel (b) Cephaelinc propyl ether, luu mg 
SSCnXcrties to the isobutyl ether, is prepared 
irrsSr reaction, using 18 gmi«. o pivpyl 
bf.,^r4t<>ad of n grms. of isobutyMm-imde. 

C«r6o« MmcMoride ; , Proem 
J, Stwsarkcr, Assignor I® 

Co., JlidlaiKl, Mich. Xi.b. ^ ..i’-,, - 

N^v. 14, lOKi. Date of appl., Fi-h. 1.4, lai >• 

Cabbok tetochloride is prepared by tre»t.ng 
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IDec. 80, t»]6. 
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Sulphur dichloridfi with carbon bisulphide' until 
the sulphur dichloride is reduced practically to 
sulphur monochloride, and then raising, the tem- 
perature and adding more carbon bisulphide until 
the sulphur monochloride is reduced to sulphur. 
The process may be modified by carrying on the 
first stage until the residue consists of a hot 
solution of sulphur in sulphur monochloride, adding 
more sulphur dichloride, and continuing the ad- 
dition of carbon bisulphide until the same point 
is reached again, and flimlly raising the tempera- 
ture and adding carbon bisulphide until the residue, 
which is kept liquid, consists mainly of sulphur. 
The carbon tetrachloride evolved in the reactions 
is condensed. — F. Sp. 

2-NaphihylquinoUne-i-caiioxylic acids. M. Dohm, 
Assignor to Chem. Fabr. auf Actien (vorm. 
E. Schering), Berlin. U.S. Pat. 1,197,462, 
Sept. 5, 1916. Date of appl., June 10, 1915. 
2-NAPHT!iyLQUiNoiiNE-4-CARBorrLic acids are 
prepared by condensing isatin with acetonaph- 
thone (methyl naphthyl ketone) in alkaline 
solution or by condensing aniline with pyro- 
racemic acid (pyruvic acid) and naphthaldehyde. 
Example : 180 parts of isatin dissolved in 500 
parts of alcohol, 300 parts of 33% caustic potash 
solution, and 90 parts of methyl a-naphthyl ketone, 
are heated together on the water-hath for some 
hours. The alcohol is then distilled off, and the 
product precipitated by hydrochloric acid, dis- 
solved in sodium carbonate solutibsi, re-precipi- 
tated, and crystaUised from dilute alcohol. 2.1'- 
Naphthylquinoline-4-oarboxylic acid forms yellow- 
ish-red needles, melting at 198“ C. ; 2.2'- 
naphthyIquinoline-4-carboxylic acid forms yellow 
crystals, melting at 234“ C. Both compounds are 
^luble in alcohol and alkalis and itLsoluble in 
benzene, and are remedies (or gout and rheuma- 
tism. — F. Sp. 

Surgical suture and ligature and method of pre- 
paring same. C. H. Watson, Assignor to 
Davis & Geek, Inc.. Brooklvn, N.Y. IT.S. Pat. 
l,202,931,Oct.31,1916.Date'ofappl.Oct.29,1915. 
C.tTGUT sutures for surgical purposes are im- 
■pregnated with a solution of potassium mercuric 
iodide. — F. Sp. 

Chloroform ; Process for purifying •. G. 

MichaeUs, Albany, X.Y. U.s. pat. 1,203,032, 
Oct. 31, 1916. Date of appl., July 12, 1916. 
100 parts of chloroform is shaken with 33 parts 
of sulphuric acid of 66’ B. (sp.gr. 1-33) until a 
sample of the chloroform, after separation of the 
discoloured acid, no longer colours pure sulphuric 
acid when shaken with it for at least five minutes. 
The acid is then separated and a fresh quantity 
of 33 parts of sulphuric acid of the same strength 
is added, and the mixture is shaken and heated 
nearly to the boiling point of chloroform. Any 
chloroform which distils ofl is condensed and 
returned to the mixture, which is cooled and 
allowed to settle. The chloroform layer is drawn 
off, freed from acid by treatment with a suitable 
alkali, dried, and distilled. The first portion (10 
parts) of the distillate is slightly impure. The 
next portion (60 or 70 parts) is pure chloroform, 
which is preserved by the addition of 0-6®/„ to l«/„ 
of alcohol.— F. 8p. 

Combination of organic acids [viz., salicylic acid and 
2-phenylquinoline-i-carbozylic acid]. A. B. Davis. 
Assignor to Eli Lilly and Co. Indianapolis, 
Ind. U.S. Pat. 1,203,499, Oct. 31, 1916. Date 
of appl., July 28, 1915. 

A COMPOUND of salicylic acid and 2-phenylquino- 
line-4-carboxylic acid is produced by precipitating 
an equimolecular mixture of their alkali salts 
with a mineral acid. — F. 8p. 


Combination of organic acids'. [Ester of 2-phenyl- 
mtinolirte-i-carbocylic acid and sfdicylie acid. 
A. B. Davis, Assignor to Eli Lilly and Co.! 
Indianapolis, Ind. U.S. Pat. 1,203,500; Oct. 31, 
1916. Date of appl., July 26, 1915. 

An ester of salicylic acid and 2-phenylquinoline 
4-<»rboxylic acid is produced by treating 2-phenyl 
quinoline-4-carboxylic acid with thionyl chloride 
and combining the resulting chloride with salicyli< 
acid. It has the formufe, .0,H.N(C,H,)(C0 0 
C,H,-COOH)(2.4).— F. Sp. , 

Combination- .of organic acids [2-phenylquinoline 
i-earboxylic acid and salicylic acid]. A. B 
Davis, Indianapolis, Ind., U.S.A. ISng. Pat 
102,136, Aug. 29, 1916. (Appl. No. 12,220 o 
1916.)' 

See U.S. Pat. 1,203,499 of 1916'; preceding. 

Therapeuiically-active substa,nce [from bile]. R. C. 
W . Nohn'ngv Kos\m, Germany. U.S. Pat. 
l,204,479,Nov.l4,l^t^Dateofappl.,May22,1914. 
See Ger. Pat; 280,108&f Ip'lS ; this J., 1915, 452. 

Phosphorus and oxygen containing organic com- 
pounds. R. WiUstatter, , Berlin. U.S. Pat. 
1, 205,138 J4ov. 14,1916. Date.of appl., Apr.l6, 1915. 
See Ger. Pat. 288,393 of ^14 ; this J., 1916, 385. 


XXL— PHOTOGRAPHIC MATERIALS AND 

PROCESSES. 

Tone reproduction and its limitations. F. F 

Renwick. Traitl-Taylor Memorial Lecture. 

Phot. J., 1916, 56, 222—238. 

The possibility of obtaining a correct continuous 
tone reproduction, i.e., one in which the tone 
values bear the same relationship as in the origWl, 
is dependent upon the luminosity range of the 
object, the qualities of the plate used for taking 
the negat i V e ^ and the quality of the printing medium . 
The totel range of most subjects is less than 30 to 1 
and this range is easily obtained on the “ cqjrrecti 
exposure ” portion of a good negative plate. The 
total range of photographic papers, including the 
“ under-” and ” over-exposure ” periods, varies 
from about 16 to 1 with matt surface development 
papers, up to 50 to 1 with glossy development 
mpers, and reaches as high as 200 to 1 with glossy 
P.O.P. The curves of a number of papers, obtained 
by plotting logarithms of exposures against 
reflection-densities, are given. A special instru- 
ment was designed for measuring reflection 
densities, the mper surface being illuminated at 
45’ and viewed at 90’ to avoid the interference 
of specular reflection. Uurves are given illustrating 
the results obtaincil by reproducing through a 
given plate on to a given paper, it w easily seen 
that scientifically correct reproduction is not 
obtainable except for a very limited range and 
using only the middle tones of both plate and 
paper. TTie problem as to whether scientifically 
correct reproduction is also artistically correct 
is then coiLsidered. Numerous facts are collated 
dealing with the sensitiveness of the eye under 
different conditions to lights of varying luminosity. 
The normal eye sees correctly over a range <'f 
about 20 to 1 in bright diffused daylight and 
approximately correctly over a range of about 
100 to 1. Outside these limits— from 10,000 to 
1,000,000 foot-candles luminosity— departures 
from correct seeing are increasingly greater, a given 
range of luminosities appearing less than it is. 
The exact relationship which should exist therefore 
between the range of luminosities in the originul 
and the range of tones in the reproduction 
is dependent upon the actual values of,the former 
and also to some extent on the conditions under 
which the reproduction is to be vie>re4^ The 







